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BUILDING LOADS ANALYSIS AND SYSTEM THERMODYNAMICS
{(BLAST) PROGRAM USERS MANUAL -- VOLUME ONE SUPPLEMENT
(VERSION 3.0)

1 INTRODUCTION

Background

The Building Loads Analysis and System Thermodynamics {BLAST) computer
program is a comprehensive set of subprograms for predicting energy consump-

tion and energy systems performance and cost in buildings. BLAST Version 2.0,

which was released for public use in June 1979, contains most of the simula-
tion capabilities required to analyze the energy performance of bui]dings.l
However, BLAST Version 2.0 was not well suited to studying passive solar
applications or to analyzing large-scale industrial facilites. Because cf
this, BLAST's simulation capabilities were expanged and BLAST Version 3.0 was
created.

New or revised simulation cepabilities incorporated in BLAST Version 3.0
include:

Expanded scheduling options

New output report options
Generelized report writer

Interzone heat transfer/ventilation
Movable insulation

Daylighting

Exact internal solar distribution
Radiant temperature control
Exterior radiant interchange
Mechanical ventilaticn

Process heat as heat source

Latent air-to-air heat recovery
Water-cooled packaged systems
Induction unit systems

Direct-drive chillers

Evaporative and well-water condensers
Purchased steam from utilities
Expanded weather processing program

Although BLAST Version 3.0 expands the simulation capabilities of BLAST
Version 2.0, users familiar with BLAST Version 2.0 can use BLAST Version 3.0
without modifying their approach or their BLAST input. The BLAST Version 3.0
Input Language allows, in some cases, two ways of specifying an input. For
example, to take advantage of the new scheduling option in BLAST Version 3.0,
the user must input the schedules according to the format described in this

1p. c. Hittle, The Building Loads Analysis and System Thermodynamics (BLAST)
Program, Users”ﬂ%nual Volumes T and IT, Technical Report {TRT
E- IS37IDK072272 and_IDAU72273 (U.S. Army Construction Engineering Research
Laboratory [CERL], June 1979).
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booklet. If the user wishes, however, he* may use the BLAST scheduling cana-
bilities as described in the BLAST Version 2.0 Users Manual by specifying the
schedules in the Version 2.0 format.

In two cases, the BLAST Version 2.0 input command may not be allowed in
BLAST Version 3.0. If one of these commands is input, a warning message stat-
ing that this command is no longer applicable to BLAST Version 3.0 will be
issued. The two cases are (1) the specification of heating and cooling sea-
sonal operation within the DEFINE CONTROLS section of the lead input block,
and (2) the EQUIPMENT ASSIGNMENT section of the plant input block.

Scope

This instruction booklet is a supplement to the BLAST Version 2.0 Users
Manual; it explains to those familiar with BLAST Version 2.0 how to exercise
the additional simulation capabilities of BLAST Version 3.0. However, an
understanding of the material in this report is not required to use BLAST Ver-
sion 3.0. Every effort has been made to ensure that the instructions given in
the BLAST Version 2.0 Users Manual apply to BLAST Version 3.0. This booklet
is only for users interested in BLAST Version 3.0's additional capabilities.

Beginning BLAST users should obtain a copy of the BLAST Version 2.0 Users

Manual and become thoroughly familiar with it before attempting to use this
instruction booklet.

Instruction Booklet Qutline

Chapter 2 updates the sample input deck given in Chapter 2 of the BLAST
Version 2.0 Users Manual. Chapter 3 details Version 3.0's additions to Ver-
sion 2.0 lead input data. Chapter 4 lists new building description input and
describes the expanded simulation capabilities of the loads subprogram.
Chapter 5 lists Version 3.0 system description input and explains the addi-
tional capabilities of the fan system simulation subprogram. Chapter 6 gives
Version 3.0 additions to the central plant description and describes the new
capabilities of the plant simulation subprogram. Appendix A describes how to
use the WIFE program; Appendix B describes how to use the BLAST Report Writer.

* The male pronoun is used throughout this booklet to refer to both genders.
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2 BLAST EXAMPLE (19-23)*

A simple input deck for the BLAST program is shown in Figure 1. This is
2 new version of the sample deck shown in Chapter 2 of the BLAST Version 2.0
Users Manual. Note that the Version 2.0 sample deck will also be correct for
BLAST Version 3.0; Figure 1 lists some of the new language which is allowed
for BLAST Version 3.0. This example is not intended to illustrate all the
features of BLAST; users must consult the BLAST Version 2.0 Users Manual and
the remainder of this booklet for complete instructions.

BEGIN INPUT;
RUN CONTROL:
NEW ZONES, NEW SYSTEMS, PLANT,
REPORTS(ZONE, ZONE LOADS,WALLS,
SYSTEM,SYSTEM LOADS,COIL LOADS,
EQUIPMENT PARAMETERS,PLANT LOADS),
UNITS(ENGLISH) ;
DEFINE FLOORS:
SLAE = (DIRT 12 IN,CONCRETE - SAND AND GRAVEL 4 1IN,
FINISH FLOORING - CARPET RURBER PAD);
END;
DEFINE LOCATION:
COLUMBIA = (LAT=38.9,LONG=92.3,TZ=6);
END;
DEFINE DESIGN DAYS:
COLUMBIA SUMMER = (HIGH=95,LOW=73,WB=78,DATE=21JUL,
PRES=405, WWDNESDAY ,CLEARNESS=.95),
CULUMBIA WINTER=(HIGH=26,LOW=6,WB=25,DATE=21JAN,
PRES=405,SATURDAY ) ;
END;
PROJECT ="WORKSHOP OFFICE MODULE";
DESIGN DAYS = COLUMBIA SUMMER, COLUMBIA WINTER:
WEATHER TAPE FROM 01JAN THRU 31DEC;
LOCATION=COLUMRIA;
GROUND TEMPERATURES = (40,42,48,55,62,67,70,69,63,55,48,42);
MAKE UP wATER TEMPERATURES = (50,52,54,58,€0,62,60,58,57,55,53,51);

Figure 1. Version 3.0 sample input deck.

*Numbers in parentheses are the pages in the BLAST Version 2.0 Users Manual
on which the material under the section heading in this booklet is discussed.

11




BEGIN BUILDING DESCRIPTION;
DIMENSIONS:
WIDTH1=12. ,HEIGHT1=8., WIDTH2=8.,HEIGHT2 = U.,WIDTH3 = 24.;
BUILDING = "NEW OFFICE WEST WING";
NORTH AXIS = O;
ZONE 1 "LEFT END UNIT":
ORIGIN:(0,0,0);
NORTH AXIS = 0;
EXTERIOR WALLS:
STARTING AT (0,0,0) FACING (180)
EXTWALLOY (WIDTH1 BY HEIGHT1)
WITH WINDOWS OF TYPE
SINGLE PANE HW WINDOW (WIDTH2 BY HEIGHT2)
AT (2,2)
WITH OVERHANG (WIDTH1 BY 3)
AT (0, HEIGHTY),
STARTING AT (0,25,0) FACING(270)
EXTWALLOY4 (25 BY HEIGHT1);
PARTITIONS:
STARTING AT (WIDTH1,0,0) FACING (90)
PARTITION18 (25 BY HEIGHT1),
STARTING AT (WIDTH1,25,0) FACING (0)
PARTITION18 (WIDTH1 BY HEIGHT1);
ROOQF :
STARTING AT (0,0,HEIGHT1) FACING (180)
ROOFO4 (WIDTH' BY 25);
SLAB ON GRADE FLOOR:
STARTING AT (0,25,0) FACING (180)
SLAB (WIDTH1 BY 25);
PEOPLE = 2, OFFICE OCCUPANCY;
LIGHTS = 1.7, OFFICE LIGHTING;
INFILTRATION = 20., CONSTANT;
CONTROLS = NIGHT AND WEEKEND SETBACK WITH SINGLE THROTTLING RANGE,
8 COOLING, 16 HEATING;

b d

END ZONE;

ZONE 2 " LOWER MIDDLE UNIT ":
ORIGIN: (WIDTH1,0,0);
NORTH AXIS = 0;

Figure 1. (Cont'd).
12

R i -~ . Lo L \w
= -~ —ram e L. e . s e cammn  _ a e oemalh s M. o o e i e mee i WA o et




? SAME AS ZONE 1 EXCEPT:
EXTERIOR WALLS:
STARTING AT (0,0,0) FACING (180)
EXTWALLOY (WIDTH1 BY HEIGHT1)
WITH WINDOWS OF TYPE
SINGLE PANE HW WINDOW (WIDTH2 BY HEIGHT2)
AT (2,2)
WITH OVERHANG (WIDTH1 BY 3)
AT (0, HEIGHT1);
PARTITIONS:
STARTING AT (WIDTH1,25,0) FACING (0)
PARTITION18 (WIDTH1 BY HEIGHT1),
STARTING AT (WIDTH1,0,0) FACING (90)
PARTITION18 (25 BY HEIGHT1),
STARTING AT (0,25,0) FACING(270)
PARTITION13 (25 BY HEIGHT1);
END ZONE;
Z0NE 3 " UPPER MIDDLE UNIT " :
ORIGIN: (WIDTH3, 55, 0);
NORTH AXIS = 180;
SAME AS ZONE 2 EXCEPT:
END ZONE;
ZONE 4 "UPPER OUTSIDE UNIT":
ORIGIN:(WIDTH1,55,0);
NORTH AXIS =180;
SAME AS ZONE 1 EXCEPT:
EXTERIOR WALLS:
STARTING AT (0,0,0) FACING (180)
EXTWALLOY (WIDTH1 BY HEIGHTI)
WITH WINDOWS OF TYPE
SINGLE PANE HW WINDOW (WIDTH2 BY HEIGHT2)
AT (2,2),
STARTING AT (WIDTH1,0,0) FACING (90)
EXTWALLOY (2% BY HEIGHT1);
PARTITIONS:
STARTING AT (0,25,0) FACING (270)

Figure 1. (Cont'd).
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PARTITION18 (25 BY HEIGHT1),
STARTING AT (WIDTH1,25,0) FACING (0O)
PARTITION18 (WIDTH1 BY HEIGHT1);
END ZONE;
END BUILDING DESCRIPTION;
BEGIN FAN SYSTEM DESCRIPTION;
MULTIZONE SYSTEM 72 "MAIN" SERVING ZONES 1,2,3,4;
FOR ZONE 1:
SUPPLY AIR VOLUME=500.;
END;
FOR ZONE 2:
SUPPLY AIR VOLUME=500.;
END; 1
FOR ZONE 3:
SUPPLY AIR VOLUME=500.;
END;
FOR ZONE 4:
SUPPLY AIR VOLUME=500.;
END;
END SYSTEM;
END FAN SYSTEM DESCRIPTION;
BEGIN CENTRAL PLANT DESCRIPTION;
PLANT 4 "MAIN PLANT" SERVING SYSTEM 72;
EQUIPMENT SELECTION:
CHILLER:
1 OF SIZE 160;
BOILER:
1 OF SIZE 160;
END;
END PLANT;
END CENTRAL PLANT DESCRIPTION;

END INPUT;
Figure 1. (Cont'd).
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3 LEAD INPUT
BLAST Version 3.0 makes several changes and additions to the BLAST Ver-
sion 2.0 lead input data block:

1. Additional optional report names have been added to the REPORTS com-
mand.

2. The PRINT LIBRARY command has been expanded to allow user-specified
sections of the library to be printed.

3. The format for defining several of the library sections has been
expanded to include special day types.

4. The project parameters section has been expanded to include MAKE UP
WATER TEMPERATURES.

Program Control (40,41)

The REPORTS subcommand of the RUN CONTROL input command now accepts the
following additional optional report names:

ZONE LOADS

SYSTEM LOADS

PLANT LOADS
Examples of these reports can be found in Chapters 4, 5, and 6, respectively.

The PRINT LIBRARY command has been expanded to allow printing of both
selected sections of the BLAST library and of the entire library. The command
for printing the entire library is still:

PRINT LIBRARY
The command for printing specific sections of the library is:

PRINT LIBRARY (secnamel,secname?...,secnameN)

where secname is chosen from the following library section names:

SCHEDULE ROOF S
LOCATION FLOORS
DESIGN DAYS DOORS
CONTROLS WINDOWS
MATERIALS PASSIVE CONTROLS
WALLS

15
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Library Modification (3,29,33-39)

The format for defining elements in the ODESIGN DAYS, SCHEDULES, and CuUN-
TROLS sections of the BLAST library has been expanded tc include up to tour
special days. Special days allow greater flexibility in scheduling loaas,
occupancy, etc. by allowing the user to input specific schedules for unusual
days. For design day simulations, the user can specify the special day in the
design day definition. For weather period simulations, the user selects the
appropriate sperial days when the weather file to be used for the simulation
is created using the WIFE program (see Appendix A).

Design Days (3,29,33-35)

The format for DEFINE DESIGN DAYS is unchanged; however, the user now has
greater flexibility in selecting the day type. Allowable day types are any
one of WEEKDAY, WEEKEND, HOLIDAY, SUNDAY, MONDAY, TUESDAY, WEDNESDAY, THURS-
DAY, FRIDAY, SATURDAY, SPECIAL1, SPECIALZ, SPECIAL3, and SPECIAL4. (Schedules
and control strategies for MONDAY are used if WEEKDAY is selected and for SUN-
DAY if WEEKEND is selected.)

General Schedules (3,29,36-3/)
Schedules define 24-hour profiles for (1) each day of the week, (2) holi-
days, and (3) special days. These schedules are then used to describe (1)
1ighting, occupancy, equipment, and infiltration profiles for the zone, (2)
equipment operation and ventilation profiles of building systems, and (3)
scheduled load profiles of building plants. Because of the addition of spe-
cial days and because schedules are now used in the fan system and central
plant description, the format of the schedule definition has been expanded.
Four more day types are now a'lowed: SPECIALL, SPECIALZ, SPECIAL3, and SPt-
CIAL4. Each of the four special days must be specified separately (for exam-
ple, FRIDAY THRU SPECIAL4 is not allowed), and special days may be equated to
other day types. An example of a schedule definition using special days is:

DEFINE SCHEDULE (NEWSCHED):

MONDAY THRU FRIDAY =
SATURDAY THRU SUNDAY
HOLIDAY = SUNDAY,
SPECIALL - (00 to 24 - 0),

SPECIAL3 = MONDAY,

SPECIAL4 = (18 to 07 - 1., 07 T0 18 - .9);

(18 to 07 - .4, 07 to 18 - .9},
= (00 to 24 - .1),

Hou

END SCHEDULE,

1f profiles for any of SPECIAL1, SPECIALZ, SPECIAL3, or SPECIAL4 are not
specified, they default to the HOLIDAY profiles.
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Because the command SCHEDULES is now also used to specify the on/off
operation of equipment, the words ON and OFF are now equivalent to 1. and 0.,
respectively, in the profile definition. For example, specifying

MONDAY = (08 to 17 - 1., 1/ to U8 - 0.),
is equivalent to specifying

MONDAY = (U8 to 17 - ON, 1/ to 0B - OFF),

Control Strategies (3,29,37-39)

The al’owable day types for the contrcl strategy definition have been
expanded to 1ncltude SPECIALY, SPECIALZ, SPECIAL3, and SPtCIAL4. In addition,
the specification for seasonal availability of heating and cooling has been
deleted from the control definition. Users must now specify different control
profiles for ditferent portions of the year by repeating the CONTROL statement
for different control definitions in the zone description to specify seasonal
availability of heating and cooling (see Chapter 4 for details). An example
of a complete control definition is:

DEFINE CONTRULS (CONTROLS):
PROF ILES:

HEATANDCOOL = {1.U AT 67, 0.0 AT 69, 0.0 AT 77, -1.0 AT 79),
SETBACK = (1.0 AT 5%, 0.0 AT 58},

SCHEDULES:

MONDAY THRU FRIDAY = (07 to 18 - HEATANDCOOL, 18 to 07 - SETBACK),
SATURDAY THRU SUNDAY = (00 to 24 - SETBACK),

HOLIDAY = SUNDAY,

SPECTALL = (UU to 24 - HEATANDCOOL),

SPECIALZ = (07 TO 12 - HEATANDCOOL, 12 TO 07 - SETBACK),
SPECIAL3 = MONDAY,
SPECIAL4 = SPECIALL,
END CONTROLS;
Passive Controls (Not in the BLAST Version 2.0 Users Manual!

A passive controls section has been added to the BLAST Vibrary to let the
user describe the operation of several passive control features, including
outside movable insulation, inside movable insulation, and solar walls.

17




The general form of the passive control definition is:
DEF INE PASSIVE CONTROLS:

(keyword);
(keyword);

usnamel
usname?

usnamen = (keyword);
END PASSIVE CONTROLS;

where:

usnamel...n = user-supplied name
keyword = any one of the following:

SUNUP

SUNDOWN

MAX GAIN

MAX LOSS

MAINTAIN usn

YENT IN

VENT OUT

VENT usn

SUNUP and SUNDOWN are keywords which describe systems that are operating
when the sun is up or down, respectively. The controls defined with them are
used only with outside movable insulation.

MAX GAIN and MAX LOSS describe systems operating to give the maximum heat
gain into and the maximum heat loss out from the zone, respectively. MAINTAIN
usn describes a system that gives a heat gain or 1o0ss which attempts to main-
tain temperature usn. Controls defined by these keywords are used only with
inside movable insulation.

VENT IN, VENT OUT, and VENT usn are used with the air channel of solar
walls. VENT IN allows outside air to be convected into the room. VENT OUT
allows rooin air to be convected to the outside. VENT usn allows natural con-
vection which attempts to maintain the room at temperature usn. Convection
will occur only if the air channel temperature is greater than the temperature
of the source air. Back flow is not permitted.

Instead of keywords, the user may define passive controls in terms of a
24-hour profile using the general schedule syntax. Profile elements must be
between zeru and one. For movable insulation, the profile element is a multi-
plier of the user-given R-value of the insulation. Reducing the R-value to
zero means no insulation for that hour. The schedule hour refers to (1) stan-
dard time for outside insulation, (2) clock time for inside insulation. When
a schedule is applied to air channel convection, it reduces the fiow rate
according to the schedule element for the clock time hour.

18




The following is an example of a passive controls definition:
DEFINE PASSIVE CONTROLS:

SUNUP = (SUNUP);
SD = (SUN DOWN);

LOSS = (MAX LOSS);
GAIN = (MAX GAIN);
MT70 = (MAINTAIN 70);
VTIN = (VENT IN);

VTOUT = (VENT OUT);
VT65 = (VENT 65);
SCHED = (07 T0O 12 - 0, 12 TO 07 - 1.0);

END PASSIVE CONTROLS;

Project Parameters (40,41)

To increase program flexibility, the WEATHER TAPE command has been modi-
fied to make specification of the year optional. Specifying

WEATHER TAPE FROM O1FEB THRU 31MAR;
is now identical to specifying

WEATHER TAPE FROM O1FEB65 THRU 31MAR65;
for a weather tape for calendar year 1965.

Specification of the supply temperature of makeup water to the building,
system, and plant has been included. The format of the command is similar to
the GROUND TEMPERATURES command. For example:

MAKE UP WATER TEMPERATURES = (50,51,53,54,56,58,58,57,55,53,52,51);

The defaul& water éemperature if MAKE UP WATER TEMPERATURES are not
specified is 55°F (12.8°C) for each month.
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4 BUILDING DESCRIPTION

Although BLAST Version 3.0 makes significant changes to the way the BLAST
program calculates zone loads, the user will still prepare building and zone
description input decks in almost exactly the same way as described in the
BLAST Version 2.0 Users-Manual. The changes required to prepare input decks
for BLAST Version 3.0 are made to give the user access to Version 3.0's addi-
tional capabilities.

Zone Heat Balance (26,27)

The zone heat balance has been modified to use a mean radiant temperature
technique. This new method should give more accurate results by allowing zone
loads to be calculated simultaneously rather than individually. Because of
array dimension 1imits, the user should simulate no more than 20 zones and not
more than 240 heat transfer surfaces in any one run. The user should describe
multiple buildings with a maximum of 20 zones per BUILDING DESCRINTION or use
ADD ZONES runs when it is necessary to have a larger building loads file.

New Surface Types (4-5,50-60,64-65,71-72,76)

The following three surfaces have been added to the 1ist of allowable
surface types:

INTERZONE PARTITION:
INTERZONE CEILING:
INTERZONE FLOOR:

The interzone surfaces separate zones which are being modeled simultane-
ously. The three types have different default tilts: 909, 0°, and 180°,
respectively. Each interzone surface must include the expression "ADJACENT TO
ZONE (usn)", where usn is the zone number. When that zone is described, it
must include an interzone surface adjacent to the first zone. It may be
necessary to use different wall sections if the wall layers are not symmetric;
wall sections are defined starting at the outside layer. Two adjacent zones
refer to different "outsides." Thermal capacitance effects are fully
accounted for in the BLAST interzone calculations.

More accurate loads will usually be calculated when attics and crawl

spaces are modeled as zones at the same time as occupied zones and are con-
nected by interzone surfaces rather than by attic and crawlspace zones.

Wings and Overhangs (4,51-59)

The syntax for wings and overhangs has been expanded as follows:
WITH OVERHANG {or WING) (usnl BY usn2)} AT (usn3, usn4)
TRANS (usn5) FROM datel THRU date2

TRANS defines the transmittance of the overhang or wing. The default is
zero, which is opaque. Totally transparent is 1. The dates allow seasonal
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scheduling of these shading features. Program execution will be faster if
start and stop dates are chosen from the following list:

START DATES STOP DATES
1 Jan 31 Jan
1 Feb 20 Feb
21 Feb 23 Mar
13 Mar 31 Mar
1 Apr 20 Apr
21 Apr 15 May
16 May 31 Jul
1 Aug 24 Aug
25 Aug 12 Sep
13 Sep 30 Sep

1 Oct 20 Oct
21 Oct 15 Nov
16 Nov 15 Dec
16 Dec 31 Dec

Shadow patterns are normally computed for the 14 time periods above.
Shading features which do not use these dates will increase the number of time
periods. A shading feature may commounly occur over several time periods, e.g.
FROM 16MAY THRU 30SEP.

Simplified Zone Geometry Description (4,31-33,51-60,71-72,76-77)

When shading of windows and walls has a significant effect on zone loads,
the building's geometry must be carefully described. However, there are many
cases in which the load can be adequately calculated without considering shad-
ing. The following command placed before the first zone description will
allow a simpler description of zone geometry:

SOLAR DISTRIBUTION = - 1;

When this command is in effect for the building, detached shading sur-
faces and zone walls have no effect on shading. It is therefore possible to
remove the phrase "STARTING AT (usn, usn, usn)" from all surface descriptions.
The shading effects of wings and overhangs on walls and windows are unchanged.

Detailed Zone Geometry Description (4,21-33,51-60,71-72,76-77)

When it is expected that loads will be affected by the distribution of
solar energy on the inside surfaces of the zone, the user should give the com-
mand:

SOLAR DISTRIBUTION = 1;
BLAST will then calculate the amount of beam radiation falling on each
surface in the zone by projecting the sun's rays through the windows. It is

up to the user to ensure that the surfaces of the zone totally enclose a
space.
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When SOLAR DISTRIBUTION is not specified, shadow patterns on exterior
surfaces caused by detached shading, wings, overhangs, and exterior surfaces
of all zones are computed. Beam sunlight transmitted through windows is
assumed to be incident on the floor, where it is absorbed according to the
floor's solar absorptance. Any not absorbed is added to the transmitted dif-
fuse radiation which is uniformly incident on all interior surfaces.

Scheduled Loads {60, 62, 108, 114)

There are now 12 nongeometric factors which may be used to describe a
zone. In addition, the capabilities of the seven factors in BLAST Version 2.0
have been increased. All 12 factors are optional.

PEOPLE (5,12,19,60-61)
The number of persons occupying a zone are part of the zone load:

PEOPLE = usnl, schedule, AT ACTIVITY LEVEL usn2,
usn3 PERCENT RADIANT, FROM datel THRU date?;

The minimum specification for PEOPLE is the maximum number of people
(usnl) expected to occupy the zone being described. The user should also
select a schedule name from the schedule library; this schedule is the set of
hourly profiles for each day of the week and special days being simulated for
the zone. It is used to apportion the maximum PEOPLE value for each hour of
the day. If no schedule is named, the zone will be assigned the maximum
number of people for all hours of all days.

The user may also specify the activity level; i.e., the amount of heat
given off per person per hour in kBtu/hr (kW). The default is 0.450 kBtu/hr
(0.13 kW) or the value for 1light office work (a factory worker would generate
about 1.6 kBtu/hr [0.47 kW]). The amount of heat given off by a person occu-
pying a building zone is split into sensible and latent components based on
room temperature. The user may also specify what percent of the sensible heat
is radiant; if the percent is not specified, a radiant default value of 70
percent is used.

If the schedule applies to only part of a year, the start and stop dates
may be specified. The default dates are FROM Ol1JAN THRU 31DEC. More PEOPLE
statements may be given as long as the time periods do not overlap. Any
period of a year not covered will have no people assigned to the zone.

LIGHTS (5,60-61)
Lighting energy is considered part of the electric load of a zone:
LIGHTS = usnl, schedule, usn2 PERCENT RETURN AIR, usn3 PERCENT
RADIANT, usnd4 PERCENT VISIBLE, usn5 PERCENT REPLACEABLE,
FROM datel THRU date2;
The minimum specification for LIGHTS is the peak lighting level in

kBtu/hr {or kW). If return air vents in the 1lighting fixture remove a portion
of the heat from the room, this is specified as PERCENT RETURN AIR. Note that
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part of the 1ighting energy is radiated as light (PERCENT VISIBLE) and part is
radiated as heat (PERCENT RADIANT). The default values of these two parame-
ters are both 20 percent and are appropriate for flourescent lights. Incan-
descent lights are approximately 80 percent radiant and 10 percent visible. A
distinction is made between the two forms of radiation by determining how much
is absorbed in the zone surfaces according to the thermal and solar absorp-
tances of the materials. Also, windows may transmit part of the visible
energy out of the zone. In addition, the LIGHTS statement may be made to
apply for part of the year, or the user may specify that the time periods for
lights may overlap. (Specifying overlapping time periods for lights can be
used to account for simultaneous fluorescent and incandescent lights or gen-
eral and task lighting on different schedules.) The PERCENT REPLACEABLE
refers to the percent of electric lighting which can be replaced by natural
light (see DAYLIGHT).
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e (60-61)
Electric equipment also adds to the electric load of the zone:

ELECTRIC EQUIPMENT = usnl, schedule, usn2 PERCENT RADIANT, usn3
PERCENT LATENT, usn4 PERCENT LOST, FROM datel THRU date2;

The minimum specification for ELECTRIC EQUIPMENT is the peak power in
kBtu/hr (or kW). The default schedule gives constant hourly loads. PERCENT
LATENT is the percentage of the equipment power which enters the zone as mois-
ture; its default is 0. The default PERCENT RADIANT from equipment is 30 per-
cent. 1f, for whatever reason, a portion of the equipment energy is not added
to the zone, this is specified as a PERCENT LOST. Time periods may be speci-
fied; they may overlap.

S EQUTEMEN (60-61)

Gas equipment is specified in the same way as electric equipment (gas
equipment energy is part of the gas load of the zone):

GAS EQUIPMENT = usnl, schedule, usnZ PERCENT RADIANT, usn3 PERCENT
LATENT, usn4 PERCENT LOST, FROM datel THRU date 2;

THEE (Not in the BLAST Version 2.0 Users Manual)

The OTHER statement considers miscellaneous load in a zone; it is similar
to the electric and gas equipment statements:

OTHER = usnl, schedule, usn2 PERCENT RADIANT, usn3
PERCENT LATENT, FROM datel THRU date?;

The OTHER statement allows a load to be put on the zone without adding to
the zone electric or gas load. It may be useful for describing loads which
are not part of the building energy budget. A negative peak power could be
used to describe equipment which has a cooling effect on the zone. The term
PERCENT LOST has no meaning for this statement.
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VETLTRATTON (5,60-61,75-76)

The user may also consider infiltration when specifying the load on a
zone:

INFILTRATION = usnl, schedule, WITH COEFFICIENTS (A, B, C, D),
FROM datel THRU date2;

The minimum gpecification for INFILTRATION is the peak infiltration in cu
ft/min (or m2/s). The default schedule is constant infiltration; the user may
find that specifying a schedule can help describe peak hours for door open-
ings. The optional coefficients vary the infiltration according to wind speed
and temperature based on the following equation:

Iact - Imax *F sch *(A+B*[T one'Todbl i CWspd ¥ D*Nspd 2) (Eq 1]

where: Iact = the actual infiltration

Imax = the maximum infiltration specified by the user

Fsch = ffactiona1 infiltration from the user-specified

library schedule

TZone = the inside temperature

Todb = the outside temperature

wspd = the windspeed

A = first user-specified coefficient; default value = 0.606

B = second user-spec1£1ed coeffic] ent; default

value = 0.0202(1/°F)(0.036(1/ C])
€ = third user-specified coefficient; default
value = 0.000598 min/ft (0.1177 s/m)

D = fourth user- spec1f1ed coeff1c1ent default
value = 0.0 minZ/sq ft (0.0 s¢/ml )

Users who wish to have a constant infiltration rate (subject to the
schedule used for infiltration) should set A equal to 1 and the other coeffi-
cients equal to O.

A recent comparison of loads computed by the BLAST and NBSLD programs
indicate that users may not understand the meaning of the peak infiltration
value in the "INFILTRATION = ..." expression.Z In BLAST, this expression
describes the amount of infiltration which occurs at 7. 5 mph (3.3 m/s) wind
speed and a 0%F (17°C) zone to ambient temperature difference, i.e., a typical

2 National Bureau of Standards Load Determination Program, (National Bureau of
Standards [NBST, 19797.
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summer condition. The NBSLD program uses peak conditions of 15 mph and 70°F
(6.7 m/s and 21°C) temperature differcnce, i.e., a winter design condition.
Using the same number for peak value gives 2.8 times as much infiltration in
BLAST as in NBSLD. Users who wish to base the peak infiltration on the NESLD
{winter design) conditions may use the following infiltration coefficients:
(0.212, 0.00719, 0.000213, 0.0). The time periods of multiple infiltration
statements may not overlap.

ISR DR {Not in the BLAST Version 2.0 Users Manual)

The VENTILATION statement allows the accurate calculation of the zone's
response to one of two methods of ventilation cooling:

VENTILATION = usnl, schedule, usnZ MIN TEMP,
usn3d MAX TEMP, usnd DEL TEMP, FROM datel THRU date?Z;

The first method ventilates the zone whenever its temperature exceeds 2
given value and cooling can occur. The minimum specification is (1) the peak
ventilation rate (usnl) in cu ft/min (or m3/s) and (2) the zone temperature
MAX TEMP. The optional schedule permits hourly variation of the maximum ven-
tilatien rate; the DEL TEMP specification requires that the outside air tem-
perature be usnd °F (°C) cooler than the zone air before ventilation occurs.
The user does not specify MIN TEMP.

The second method ventilates the zone down to some minimum temperature.
The minimum specification is the peak ventilation rate and the desired zone
temperature (MIN TEMP). The user does not specify MAX TEMP. The optional
schedule and DEL TEMP are used as described above. When the user specifies a
schedule, it is possible to do ventilation only between certain hours. The
BLAST program does not allow the ventilation to lower the zone air temperature
to a point that would require heating. Note that the time periods of multiple
ventilation statements may not overlap.

(Not in the BLAST Version 2.0 Users Manual)

The MIXING statement causes some amount of air to be supplied to the zone
from some other zone:

MIXING = usnl, schedule, FROM ZONE usn2, usn3 DEL TEMP,
FROM datel THRU date?:

3 The minimum specification is the peak mixing (usnl) in cu ft/min {or
m~/s) and the zone (usn?) from which air is being drawn. The default schedule
is constant for all hours. When usn3 is pasitive, the temperature of the zone
from which the air is being drawn must be usn3 F (or °C) warmer than the zone
air or else there is no mixing. When usn3 is negative, the temperature of the
source zone must be usnd less than the zone air.

The time periods of multiple mixing statements with the same source zone

may not overlap. There may be mixing from several different source zones
simultaneously.
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BASERCARD HEATING (5-6, 61,64,85-86)
Baseboard heating is also considered as part cf the zone load:

BASEBOARD HEATING = (usnl AT usn2, usn3 AT usnd), schedule,
usn5 PERCENT RADIANT, FROM datel THRU date?;

The minimum specification for outdoor temperature-controlled baseboard
heating is the same as that described in the BLAST Version 2.0 Users Manual,
i.e., the expression "{usnl AT usn2, usn3 AT usn4)." The terms usnl and usnd
are baseboard heating capacities at the temperatures given by the terms usn2
and usnd. The optional schedule allows both capacities to change hourly on a
proportional basis. The default PERCENT RADIANT is 0. The time period for
operation of baseboard heating must be specified by the start and stop dates;
the defaults are FROM 0l1JAN THRU 31DEC. (In earlier versions of BLAST, the
time period was determined by the heating start and stop dates of the room
temperature control schedule.) Time periods of multiple statements may over-
Tap.

CONTROLS (62)
Control strategies are considered in the zone load by:

CONTROLS = schedule, usnl HEATING, usnZ2 COOLING,
usn3 PERCENT RADIANT, FROM datel THRU dateZl;

The minimum specification for room temperature control is the schedule
name from the control schedules library. The default heating and cooling
capacities are 3412 MBtu/hr (1000 MW). These large default capacities are
helpful when a building is being run for the first time on BLAST; i.e., before
the user knows what capacities should be used. This first run will indicate
the peak heating and cooling required to maintain the room at a temperature
very close to the desired set point; a check of BLAST's output will permit a
determination of the required capacity. Once the required capacity is known,
it can be used by BLAST in its annual calculations or in subsequent design day
runs. The PERCENT RADIANT term is the percent of the zone mean radiant tem-
perature used to determine the effective temperature necessary to compute the
zone lYoad.

Eq 2 allows an approximation of the comfort effect of radiant temperature
on the zone load:

ET = YSh3 « wRT + 154803 pa (Eq 2)
where: ET

MRT
MAT

effective temperature
mean radijant temperature
mean air temperature.
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The usn3's default is 0. According to Wray, usn3 = 0.4%5 is & good wintertime
comfort index.3 Summer conditions are complicated by the effect of humidity.
BLAST does not compute the moisture balance in the building Joads section. If
the heating or cooling capacity is off for part of the year. that fact must be
expressed by the start and stop dates. (Note that time periods may not over-
lap.) The BLAST program is slightly more efficient with a control protile
that does not include heating (or cooling) than with one that has both ana one
capacity set to zero. If both heating and cooling capatities should be zero,
as is common in attics, the user should not use any control statement.

VLT (Not in the BLAST Version 2.0 Users Manual)

The DAYLIGHT statement allows sunlight to be used to reduce the electric
energy used for lights:

DAYLIGHT = schedule name, usnl PERCENT BEAM USABLE,
usn2 PERCENT DIFFUSE USABLE, FROM datel THRU date?.

The term usnl is the percent of beam solar radiation entering the room
which can reduce electric lighting. The term usn2 is the percent of diffuse
solar radiation (from the sky and reflected from the ground) entering the room
which can reduce electric lighting. The schedule acts as a multiplier on usn}
to account for hourly variations as the sunlight patterns move across the
room. The electric lighting energy will be reduced by the amount of usable
beam plus the amount of usable diffuse radiation entering the zone up to the
amount "replaceable" (see LIGHTS). The time periods of multiple daylight
statements may not overlap.

e PR T R IPE o

1“:/‘.';’_'/;“\“:: BTN (60.62,108.114)

The statement INTERNAL MASS allows the user to describe how internal par-
titions and zone contents absorb radiation and convert it to the zone air:

INTERNAL MASS: wall name (usnl BY usn?);

It is a common practice to model zones by defining only the envelope sur-
faces and ignoring internal partitions and the zone contents. This often pro-
duces anomalous results because of the effects of radiant interchange. The
statement INTERNAL MASS allows the user to overcome this problem. The
description for INTERNAL MASS is the same as the minimum description of a par-
tition described in the BLAST Version 2.0 Users Manual. The wall type should
be selected to represent the average conductive properties of the internal
partitions and zone contents. The expression "(width BY height)" should be
selected to give an area equal to the total surface area exposed to the zone
(e.g., both sides of internal partitions). When significantly different
materials are present, it may be necessary to use more than one INTERNAL MASS
statement.

3w. 0. ﬁray, A Sjﬁp]g;prcerygAjgj Assessing Thermal comtort in Passive
Solar Heated Buildings, Report LA-CIR-80-550 (Los ATamos Scientific labora-
tory, 19807.
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Mirror Image Zones (50-¢€0)

It is quite common for similar zones to be identical except that they are
mirror images of each other. For example, zones 1 and 3 in Figure 22 of the
BLAST Version 2.0 Users Manual are mirror images of each other. Most mirrov
image zones cannot be made from each other by any combination of rotation< and
translations. Therefore, two imaging commands have been added to let the user
better describe similar zones:

MIRROR X;
MIRROR Y;

The MIRROR X command causes the X-coordinates of all surfaces of the zone
to be replaced by -X. The MIRROR Y command operates on the Y-coordinates. As
with rotation, these commands do not move the origin of the zone. Thus, the
simplte four zone building in Figure 22 of the BLAST Version 2.0 Users Manual
can be described as follows:

BEGIN BUILDING DESCRIPTION;
DIMENSIONS; N=O, £=90, S=180, W=270;
ZONE 1 "NORTHWEST OFFICE":

ORIGIN: (0, 16, 0);
EXTERIOR WALLS:

full description of zone 1

END ZONE;

ZONE 2 "NORTHEAST OFFICE":
ORIGIN: (40, 16, 0);
SAME AS ZONE 1 EXCEPT:
MIRROR X;

END ZONE;

ZONE 3 "SOUTHWEST OFFICE":
ORIGIN: (20, 0, 0);

SAME AS ZONE 1 EXCEPT:
MIRROR Y;

END ZONE;

IONE 4 "SOUTHEAST OFFICE";
ORIGIN: (40, 12, 0);
SAME AS ZONE 1 EXCEPT:
MIRROR X;

MIRROR Y;
END ZONE;
END BUILDING DESCRIPTION
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Detached Shading (71-72,76-1717)

The syntax for describing detached shading has been expandea as follows:

DETACHED SHADING "usname” {usnl BY usn2)
STARTING AT (usn3, usnd, usn5)

FACING fusno) TILTED (usn7)

TRANS (usn8) FROM datel THRU date?:

The term usn8 is the fractional transmittance (from 0.0 to 1.0) of the shading
surface. The default value is 0.0, which is opaque. The transmittance and
the optional dates allow the description of secasonal shading features such as
trees. Dates should be chosen from the list given with overhangs and wings.

piffuseAﬁplgyrRandxipp Gains (Not in the KLAST Version 2.0 Users Manual)

The amount of diffuse solar radiation incident on building surfaces
depends on the intensity of radiation and on the view factor between the sur-
face and the radiation source. BLAST sets default view factors according to
the tilt of the surface. The default view factor to the sky is

Fs-s (1 + cos Ttilt])/2 [tq 3]

The view factor to the ground is

Fo g (1 - cos ftittl) e (Eq 4]

BLAST 3.0 dallows the user to override these defaults by the statements
VIEW 10 SKY (usr) and VIEW T¢ GROUND {usn). When these statements appear
betore the description of subsurfaces, they apply to the base surface and g1l
subsurfaces. When they appear after a subsurface, they apply only to that
subsurface (and override any base surtace values).

Movable Insulation (Not in the BLAST Version 2.0 Users Manual)
Movable insulation can be added to the outside of surfaces which are
exposed to the sun:

QUTSIDE INSULATION OF TYPE material name (passive control, FROM
datela THRU datelb; ...; passive control5, FROM dateba THRU
date5b)

The material name refers to an element in the materials library. The R-
value, absorptance, solar absorptance, and roughness of that material are used
in evaluating the effects of movable insulation. (Note: this material shall
be defined using the "R =" specification rather than the "L=, K=, D=, CP="
specification in the BLAST libary.) Up to five sets of passive control (from
the passive control library) and time period are allowed. A minimum of one
set is required. Time periods may not overlap. Dates should be chosen from
the Tist with overhangs. There are no defaults for the parameters and the
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passive controls must have been defined as SUNUP, SUNDOWN, or by 3 24-noui
profile.

If the insulation statement i5 placed before the description of any sub-
surfaces (windows or doors), it applies to the base surface (exterior wall,
roof, or exposed floor) and all subsurfaces. If the insulation statement is
placed after a subsurface description, the movable insulation applies to the
subsurface only.

Solar Wall Irput Language

The simulation of Trombe walls and water walls is handled by creating a
special zone consisting of the wall, air channel, and cover. The syntax is
best illustrated by referring to the following example:

2% TEMPORARY PASSIVE CONTROLS:
26 ALLON = (00 TO 24-ON);
27 CLOSED = (00 TO 24-0FF);

28 SUNUP = (SUNUP);

29 SUNDN = (SUNDOWN);

30 LOSS = (MAX LOSS);

31 GAIN = (MAX GAIN);

32 MT72 = (MAINTAIN 72);
33 VT70 = (VENT 70);

34 END;

47 ZONE 1 "TROMBE WALL":

48 ORIGIN:(0,0,0);

49 NORTH AXIS = 0;

50  SOLAR WALL:

51 STARTING AT (0,0,0) FACING (180)

52 TROMBE WALL - QUT (WIDTH1 BY HEIGHT1)

53 ADJACENT TO ZONE (2)

54 CHANNEL COEFFICIENTS (.5,-.5;V¥T70, FROM 10CT THRU 30APR;
55 CLOSED, FROM IMAY THRU 30SEP)

56 COVER OF TYPE SINGLE PANE LW WINDOW (ALLON, FROM 1JAN THRU 31DEC)
57 QUTSIDE INSULATION OF TYPE R9 (SUNDN, FROM 10CT THRU 30APR;
58 ALLON, FROM IMAY THRU 30SEP)

59 VIEW TO SKY (.45)

60 VIEW TO GROUND {.50)

61 WITH OVERHANG (WIDTH1 BY 0.5) AT (O,HEIGHT1):

62 END ZONE;

63 ZONE 2 “LEFT END UNIT":

64 ORIGIN:(0,0,0);

65 NORTH AXIS = O;

66 INTERZONE PARTITION:

67 STARTING AT (0,0,0) FACING (180)

68 TROMBE WALL - IN (WIDTHL BY HEIGHT1)
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69 ADJACENT TO ZONE (1]

) INSIDE INSULATION OF TYPt RO iMI/2, FROM 10CT THRY 30 APR;
I LOSS, FROM 1 MAY THRU ‘U SEP):

s EXTERIOR WALLS:

Lines 2% tirough 34 define various passive vontrols used 1n describing
the solar wall. The <pecial solar zone begins at line 47 gand ends at 11ne b,
with s _andard zone statements. The primary zone degins 4t 1ine bs. [lone ory-
gin and tacing angle (lines 4& and 449) may be grven. The rest of the solar
zene description occurs d4s past of a single wall description (beginning at
Tine SG). Lines b1 and 52 <now that the wall origin, azimuth, construction,
and dimensions are the same a5 those given for simple exterior walls., A tilt
angle may not be given. The wall must be vertical because of the algorithms
used in computing its performance. The facing angle 15 relative to the pri-
mary zone, rather than the <olar zone. the solar wall must be a rectangle.
The geometric factors of lTines Y1 and 42 dre the same as lines &/ and 68.
Lines 5Z and b8 use different constructs because of the normal (hange in point
of view. The solar wall construct does not include the cover or the air
layer. 1t includes only the mass between the air channel and the primary
zone. The construct is taken from the walls library. The relationship
between the solar zone and the primary zone 1S given in lines 53 and 69. The
air channel is described in lines %4 ancd 4. The first number is the separa-
tion of the channel from the wall. The second number can have two meanings:
it it is positive, 1t is the flow rate through the channel produced by a fan;
if it is negative, it is the vent restriction tor natural circulation as 4
fraction of the natural flow with no vent restriction. 1This is followeo by
one to five passive control descriptions separated by semicolons. Each pas-
sive control consists of a reference to a passive control in the library and 4
start and an end date. The type of control must be one appropriate to air
channels. The description of the cover in 1ine 5b includes a construct from
the windows library and a single passive control in parentheses. The pdssive
control is actually not used by the program, but is required because of syntax
restrictions. Information in lines 50 through 56 is required for every solar
wall. Typical outside insulation is described in lines 57 and 58. Sky and
ground view factors may be given (lines 59 and 6U). Wings and overhangs are
optional. No other features may be described with a solar wall. Inside mov-
able insulation with appropriate passive controls may be described as part cf
the interzone partition in the primary zone (1ines 70 ana 71). Each primary
zone should be associated with no more than one solar zone.

Building Loads Report -- Default (Chapter 4)
The calculation of zone 1oads for a group of zones produces four types of
reports by default:

1. A report of all temperature control profiles used by the group of

zones. This report includes an index number, a Tist of control points, and a
graphic description of each control profile (Figure 2)}.
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2. A report of general schedule profiles used by the group of zoa~<.
This report includes an index number, a Tist of hourly capacity percents, and
a grapnic disptay of capacity fractions for each schedule profile. A profile

with ng capacity greater than 5 percent will not be reported {Figure 3)

3. A description of zone report for each zone in the group. This report
inctudes a Tist of the surfaces of the zone, a description of all scheduled
Yoads, and all temperature control strategies. The surface U-value in BLAST
Version 3.0 includes inside and outside film coefficients, as appropriate.

The descriptions of schedules and controls refer to the index numbers of the
temperature control profile and general schedule profile reports (Figure 4).

4. A summary of zone group loads report. This report includes names,
total heating and cooling requirements, peak heating and cooling loads, and
maximum and minimum temperatures for each zone. In addition, those quantities

are summarized for the group of zomes (Figure 5).

?Ej}djﬁﬂ,ﬁﬁ?ﬁ},R?prﬁs,ffﬁpPﬁiP“?J, (76-82)

The WALLS, ZONE, and SHADE reports are as described in the BLAST Version
2.0 Users Manual, but the CONTINUOUS report has been deleted from BLAST Ver-
sion 3.0. Users should now use the BLAST Report Writer to generate the infor-
mation formerly found in the CONTINUOUS report. BLAST Version 3.0 also offers
a new optional report name -- ZONE LOADS. ZONE LOADS will produce a loads
summary report for each zone; this report was produced by default in earlier
versions of the BLAST program (Figure 6).
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5 FAN SYSTEM DESCRIPTION

The changes to the fan system description in BLAST Version 3.U ar:
result of added simulation and scheduling options. New simulations incliude
two new systems: two- and four-pipe induction units. Revised simulations
include the DX packaged unit (water-cooled and evaporatively cooled conderrers
are now allowed) and the air-to-air heat recovery simulation (latent rec .ver
is now allowed). BLAST's equipmen® scheduling options and report capability
have been expanded to increase program flexibility; these improvements
required that changes be made to the system identifier section and five ot the
six allowable fan system input blocks.

System Identifier (6,85,90-94,1//-178, 1689,

Allowable system types now include:

TWO PIPE INDUCTION
FOUR PIPE INDUCTION

The system diagrams of these new types are shown in Figures 7 and .

Zone Data Block

The following input statement has been added:
RECOOL CAPACITY = usn (0.0 is default)

The RECOOL CAPACITY input specifies the design capacity of the recooling
coils. Currently, recooling coils are allowed only for induction into systiems
and are assumed to be chilled water coils which accomplished sensible cocling
only.

Other System Parameters (86-90)
The specification of outside air schedules has been moved to the EQUIP-

MENT SCHEDULES block in BLAST Version 3.0. Thus, the following inputs have

been deleted from the BLAST Version 3.0's OTHER SYSTEM PARAMETERS data block:

WEEKDAY MINIMUM QUTSIDE AIR SCHEDULE
WEEKEND MINIMUM QUTSIDE AIR SCHEDULE
WEEKDAY MAXIMUM QUTSIDE AIR SCHEDULE
WEEKEND MAXIMUM CQUTSIDE AIR SCHEDULE

[E S I L 1)

The following input statement has been added:
SYSTEM ELECTRICAL DEMAND = usn; (0.0 is default)
The SYSTEM ELECTRICAL DEMAND input along with the SYSTEM ELECTRICAL DEMAND

SCHEDULE input from the EQUIPMENT SCHEDULE input block are used to account for
miscellaneous system electrical demands such as controls, compressors, etc.
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Tible 1 lists the fan system types and indicates which of tne otpe- =
tem parameters are relevant to the simulation of each system type.

Air-to-Heat Recovery Parameters (b a6 9z
The HEAT RETOVER PARAMETERS input block has been expanded to include.

HTREC4 (0.0, 0.0, U.G),
HTRECH (U.0, 0.6, 0.0,
HTRECE (C.0, 0.0, 0.0)

The HTRECL, HTRECZ, and HTRECs coefficients are used to determine the
sensible heat recovery effectiveness; the HTREC4, HTRECS5, and HTRECH ccefii-
cients are used to determine the latent heat recovery effectiveness (sec fgs b
and 6 below).

Sensible Heat Recovery

Effectiveness = HTREC1(1) + HTREC1(2) * MAXFLOW + HTREC1(3 )
*MAXFLOWZ + HTREC2(1) * RATFLOW + HTRECZﬁ
*MAXFLOW * RATFLOW + HTREC2(3‘ * MAXFLOWZ
*RATFLOW + HTREC3(] ) *RATFLOWE + HTREC3( zg
*MAXFLOW.,* RATFLOW < + HTREC3(3) * MAXFLOWZ

*RATFLOW? g

Latent Heat Recovery
Effectiveness = HTREC4(1/ + HTRECd(Z) * MAXFLOW + HTRtC4(3)
*MAXFLOWS + HTRECS5(1) *RATELOW + HTR&LS( )
*MAXFLOW * RATFLOW + HTRECS(3).* MAXFLOW?
*RATFLOW + HTREC6(1) * RATFLCW™ + HTREC6(Z)
*MAXFLON?* RATFLOWS + HTREC6{3) * MAXFLOW<
*RATFLOW [Eq b

where: MAXFLOW

the larger of the relief air mass flows and outside
air mass flows for the current hour

RATFLOW = MAXFLOW divided by the smalier of the relief air
mass flows or outside air mass flows for the current
hour.
Equipment Schedules (7,84,94-95)

The EQUIPMENT SCHEDULES input data block has been completely revised to
allow users greater flexibility. Al1 the existing EQUIPMENT SCHEDULES input
commands have been deleted. The general form of the new schedule input com-
mand is: i

component name = sched rame, FROM datel THRU date?,

usnl MAXIMUM TEMPERATURE,
usnZ MINIMUM TEMPERATURE ;
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where:
component name = SYSTEM OPERATION FANCOIL HEATING OPERATION
EXHAUST FAN OPERATION FANCOIL COOLING OPERATION
PREHEAT COIL OPERATION TSTAT BASEBOARD HEAT OPERATION
HEATING COIL OPERATION HEAT RECQVERY OPERATION
COOLING COIL OPERATION MINIMUM VENTILATION SCHEDULE
HUMIDIFIER OPERATION MAXIMUM VENTILATION SCHEDULE
REHEAT COIL OPERATION SYSTEM ELECTRICAL DEMAND SCHEDULE
RECOOL COIL OPERATION
sched name = any previously defined library schedule name
datel = first day this scheduie applies (of form DDMMM, i.e., 02JAN)
date2 = last day this schedule applies (of form DDMMM, i.e., 31DEC)
usnl = outdoor air dry-bulb temperature above which this schedule
does not apply; i.e., equipment will be turned off
usn2 = outdoor air dry-bulb temperature below which this schedule

does not apply; i.e., equipment will be turned off.

Specification of equipment schedules is optional. If equipment schedules
are not specified for a component for a given date, the following default
operating schedules apply:

SYSTEM OPERATION

on continuously all hours of all days of the
simulation

EXHAUST FAN OPERATION

HEATING COIL OPERATION

COOLING COIL OPERATION

HUMIDIFER OPERATION

REHEAT COIL OPERATION

RECOOL COIL OPERATION

FANCOIL HEATING OPERATICN

FANCOIL COOLING OPERATION

TSTAT BASEBOARD HEAT OPERATION

on each hour the system is operating

HEAT RECOVERY OPERATION off all hours of all days of the
simulation

MINIMUM VENTILATION SCHEDULE = .15 for each hour of weekdays;
.05 for each hour of weekend
holidays and special days

1.0 for every hour of every day
1.0 for every hour of every day.

MAXIMUM VENTILATION SCHEDULE
SYSTEM ELECTRICAL DEMAND SCHEDULE

iwon

When equipment schedules are specified, up to 32 schedule entries are
permitted. For example, 32 different SYSTEM OPERATION schedules could be
input, or 10 SYSTEM OPERATION schedules, 10 EXHAUST FAN OPERATION schedules,
and 12 HUMIDIFIER OPERATION schedules could be provided.

When equipment schedules are specified for a particular component, each

part of the general input command form is optional. If parts are omitted, the
defaults are:
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sched name - CONSTANT

datel = OlJAN

date2 = 31DEC

usnl = 3929F (200°¢C)
usn2 = -328%F (-2000C)

For example, specifying
RECOOL COIL OPERATION = SCHEDI;
is equivalent to specifying

RECOOL COIL OPERATION = SCHEDI, FROM O1JAN THRU 31DEC,
392 MAXIMUM TEMPERATURE, -328 MINIMUM
TEMPERATURE ;

Equipment schedule parameters determine when the air-handling system com-
ponents will operate. If system operation is specified as constant, the fan
will operate throughout the simulation. Otherwise, its operation will be
determined by the system schedule and the zone 1oads; i.e., the system will be
on throughout the scheduled "on" period and off during the scheduied "off"
period. However, the system will run even during the "off" period if there is
a zone demand during any one hour. This schedule should, therefore,
correspond to the control schedule specified in the zonc load calculation
phase. The fan operating mode and schedule can greatly affect the amount of
energy required to heat and cool outside air. The preheat, heating, and cool-
ing capacity schedules indicate the daily and seasonal period when these coils
are supplied with energy. For example, if chillers are shut off at night and
on weekends, the user should specify a cooling coil schedule which turns off
the cooling coil on nights and weekends. In this example, no cooling energy
will be used at night or on weekends even if the fan runs continuously or
comes on at night because a heating (or cooling) load occurs.

For TWO PIPE FAN COIL or TWO PIPE INDUCTION systems, the user must over-
ride the seasonal heating and cooling availability schedules with schedules
that do not overlap. This is because two-pipe systems cannot simultaneously
heat and cool.

DX Condensing Unit Parameters (6,84-90-93,95,179-187)

The DX CONDENSING UNIT PARAMETERS input block has been expanded to
include:

CONDENSING UNIT TYPE = AIR COOLED (default)

WATER COOLED
EVAP COOLED
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Reports (94-102)

BLAST Version 3.0 will print as many as five summary reports directly
related to the results of an air-handling system simulation:

1. AIR HANDLING SYSTEM ENERGY USE SUMMARY lists the total and peak
demand for building and fan system consumption of electricity, gas, steam, hot
water, and chilled water. For design day simulations, this information is
reported hourly and daily; for weather tape simulations, this information is
reported monthly and annually. This report is automatically produced when a
system is simulated. Figure 9 shows a sample of this report for a design day
and Figure 10 shows an example for a weather period.

2. AIR HANDLING SYSTEM LOADS NOT MET SUMMARY 1ists the excess of demand
over capacity (where all demand is met, a zero or "NO UNMET LOADS FOR THIS
ZONE" is printed). Unmet zone loads are caused by (a) insufficient air fiow,
(b) a deck temperature specified too low or high to deliver air hot or cold
enough to meet all loads, or (c) coils scheduled to be off when they should be
energized. This report prints the total and peak unmet load and the number of
hours of unmet load (hourly and daily) for design days; it also prints the
same information (monthly and annually) for weather simulations. This report
is automatically produced when a system is simulated. A sample of this report
is shown in Figure 11.

3. AIR HANDLING SYSTEM COMPONENT LOADS SUMMARY is produced only if
specifically requested under RUN CONTROL (COIL LOADS report). It Tists energy
consumption and use statistics for all coils, humidifiers, and baseboard heat
(see Figure 12).

4. AIR HANDLING SYSTEM LOADS SUMMARY 1ists the total and peak heating
and cooling demands placed on the system by the building and the actual total
and pcak heating and cooling provided by the system. This report also pro-
duces an "energy budget" for the system and the building it serves. This
report is produced only if specified under RUN CONTROL (SYSTEM LOADS report).
A sample is shown in Figure 13.

5. AIR HANDLING SYSTEM DESCRIPTION report, produced only if requested
under RUN CONTROL (SYSTEM report), prints all input values for the fan system
description including values specifically input by the user or supplied as
defaults by the program. Users are cautioned that not all the variables
printed in this report will apply to any particular fan system. A sample is
shown in Figure 14.
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Other System Parameters Applicability
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Figure 7. Two-pipe induction system.
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Figure ©. Four-pipe induction system.
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6 PLANT DESCRIPTION

Changes in the central plant description in BLAST Version 3.0 are the
result of added simulation and scheduling options. New simulations include
free cooling, direct drive, and air cooled chillers, evaporative and well-
water condensers, and direct cooling towers. Purchased steam has been added
as a utility option and process waste heat can now be specified as a heat
source for the plant. The equipment assignment and load scheduling options
have also been expanded. These program improvements required changes to eight
of 11 of BLAST's allowable central plant input blocks.

Equipment Selection (110-112)

The EQUIPMENT SELECTION input block has been completely revised to allow
greater user flexibility. If equipment is specified in the plant, the EQUIP-
MENT SELECTION input block must appear as the first input block in the plant
description.

The general syntax for EQUIPMENT SELECTION is:

EQUIPMENT SELECTION:
etypel WITH ctypel:
usnl of SIZE usn2 (usn3 AVAILABLE) WITH DRIVE OF SIZE usn4,

ﬁsn5 OF SIZE usn6é (usn7 AVAILABLE) WITH DRIVE OF SIZE usn8;
etype? WITH ctypeZ2:

END.EQUIPMENT SELECTION
where:

etype is the equipment type from Table 2
ctype is the condenser type for each chiller specified and is one of:
COOLING TOWER (default)
EVAPORATIVE CONDENSER
WELL WATER CONDENSER
usnl is the number of pieces of equipment of etypel and size usn2
installed in plant.
usn3 is the number of units available (allows for standby units)
usnd is the size of the drive unit for direct-drive chillers.

Up to six sizes of each equipment type may be specified; if different
sizes are used they should be entered in ascending order. If the number
available is omitted, it will default to the number installed. Only three
chiller types and three generator types may be specified in one simulation.

Sizes are specified in 1000 Btu/hr (or kW) except for solar collectors,

which are specified in square feet (or square meters), and hot and cold
storage tanks, which are specified in 1000 Btu (or kWh).
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An example EQUIPMENT SELECTION block for a plant containing two 1
kBtu/hr (32 kW) gas-fired boilers, a 150 and a 200 kBtu/hr (a 48 and a 64 xw)
reciprocating chiller (both served by a well-water condenser}, and a 100
kBtu/hr (32 kW) air-cooled chiller is shown below:

EQUIPMENT SELECTION:
BOILER:
2 of size 100;
RECIPROCATING CHILLEP WITH WELL WATER CONDENSER:
1 of size 150,
1 of size 200,
AIR COOLED CHILLER:
1 of size 100,
END EQUIPMENT SELECTION;

Table 2 Tists allowable names for equipment types. BOILER is & fuel-
fired boiler and CHILLER is a hermetic centrifugal chiller; OPEN CHILLER 15 &
nonhermetic (open) motor-driven centrifugal chiller.

Equipment Assignment (7-8,112-120,136-137,140,:91)

The user may specify operating rules for allocating each type and size ot
equipment to meet various heating, cooling, and electrical demands using the
EQUIPMENT ASSIGNMENT input block. If not specified, default rules will assign
equipment in a fashion designed to approach the best coperating efficiency for
the plant.

First, BLAST decides which equipment types should be operated. BLAST
generally allocates the most efficient devices to meet demands. Thus, dicsel
generators (if specified in the plant) are allocated before steam turbines (if
specified) which are allocated before gas turbines (if specified) to meet
electrical demands. Likewise, fuel boilers (if specified) are allocated
before electric boilers {if specified) to meet heating demands.

BLAST then determines the number of each size of the allocated equipment
types that must be operated to approach the best operating point for that
equipment type. The "best" operating point for each equipment type is speci-
fied using the PART LOAD RATIO's input block.

Users wishing to override all or some of the default operating rules in
BLAST Yersion 3.0 should use the EQUIPMENT ASSIGNMENT input block. The BLAST
Version 2.0 form of the EQUIPMENT ASSIGNMENT block is no longer valid and will
not be processed if it is input to BLAST Version 3.0. The general form of the
BLAST Version 3.0 EQUIPMENT ASSIGNMENT BLOCK is:
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EQUIPMENT ASSIGNMENT:
COOLING:
FROM cdatel THRU cdate?:

FOR LOAD = usnl USE cname 1 (a,b,c,d,e
cname 2 (a,b,c,d,e
cname 3 (a,b,c,d,e

FOR LOAD = usn2 USE ..

FROM cdate3 THRU cdated: |

HEATING:
FROM hdatel THRU hdatel:

FROM hdate3 THRU hdated:

FOR LOAD = usnl USE bnamel (a,b,c,d,e,f),
bname?2 (a,b,c,d,e,f); i
FOR LOAD = usn?2 USE ... ’

ELECTRIC: %
FROM edatel THRU edate?: ]
FOR LOAD = usnl USE gnamel (
gname? ( .

gname3 ( ; :

FOR LOAD = usn2 USE ... !

v
o oo
o

FROM edate3 THRU edated:
END EQUIPMENT ASSIGNMENT;

where:
cdatel, hdatel, and edatel are of the form DDMMM,  i.e., 15JAN, and are the
starting date of the block definition

cdate?, hdate?2, and edate? are of the form DDMMM, i.e., 15 JAN, and are the
ending date of the block definition

cnamel-3, bnamel-2, and gnamel-3 are the names of the chillers,
boilers, and generators specified in the
EQUIPMENT SELECTION input block
usnl, usn2... are the upper limits of the lcad range
(a,b,c,d,e,f) specifies the number of units of each size

which are allowed to operate for this
load range.

56

: . - N ——J
PSSV SR I <Y . GNPVFIIIL.. W T Y VSR mcicnlin it il




P i
Voot o Zze Lt
W SR I SR LTI
END B0 DPMENT SELECTIONS
FUULIPMENT ASSIGNMENT
DL ING
FROM GINER ThEL ZIMAR:
UK OLOAD - 500 JSE CHILLER (1,2),
OPEN CHILLER (0,0);
FROM OIMAY THRU 3UAUG:
FOR LOAD = 1000 USE CHILLER (0,0},
OPEN CHILLER (1,0):

FGR LOAD = 3000 USE CHILLER (0.0),

OPEN CHILLER (1,1),
FOR LOAD = 5000 USE CHILLER (U0,0),

OPEN CHILLER (1,2);
FOR LOAD = 5500 USE CHILLER (1,2),

OPEN CHILLER (1,2);
END EQUIPMENT ASSIGNMENT;
This input would assign equipment as follows:

1. For the period 1 September through 31 March, the open chillers would
not operate regardless of the load. All three of the hermetic chillers would
be operating to meet any cooling load.

2. For the period 1 May through 30 August, if the cooling load was 1000
kBtu/hr (318 kW) or less, one open chiller of size 1000 would be operating.
If the load was between 1000 and 3000 kBtu/hr (318 and 955 kW), then one open
chiller of size 1000 and one of size 2000 would be allowed to operate. If the
load was between 3000 and 5000 kBtu/hr (955 and 1519 kW), then one open
chiller of size 1000 and two open chillers of size 2000 would be operating.
If the 1oad was above 5000 kBtu/hr (1591 kW), then a1l the chillers specified
in the equipment selection would be operating.

3. For the period 1 April through 30 April, the default equipment
assignment strategy would be used.

Part-Load Ratios (113-114,191)

The syntax for the PART LOAD RATIOS block is the same as that described
in the BLAST Version 2.0 Users Manual. Input is now accepted only for the
equipment types specified in the EQUIPMENT SELECTION block. The defaults for
the new equipment types are in Table 3.
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Schedule (114-115)

BLAST Version 3.0 expands the SCHEDULE input block to include specifica-
tion of domestic hot water demand, plant electrical demand, and availability
of process waste heat. The syntax for the hot water input is as follows:

HOT WATER = usnl, schedname, FROM datel THRU dateZ SUPPLIED BY

esource;
where:
usnl = peak demand for hot water in 1000 Btu/hr {or kW) {default = 0.0)
schedname = any previously detined schedule name from the library {def = CONSTANT)
datel = start date for this load (of form DOMMM, i.e., 15JAN) (def = O1JAN)
date? = stop date for tnis load (of form DOMMM, i.e., 15JAN) (def = 31DEC)
esource = BOILER or ELECTRIC BUILER (def = BOILER)

This command can be repeated up to 12 times.

The PLANT ELECTRICAL command 1s used to describe a demand for electricity
in the plant which is not otherwise accounted for. The syntax is:

PLANT ELECTRII AL DEMAND - usnl, schedname, FROM datel THRU date?;

where:
usnl = peak demand tor electricity in 1000 Btu/hr (or kW) {default = 0.0)
schedname = any previously defined schedule name from the Vibrary (def = CONSTANT)
datel = start dete for this load (of form DDMMM, i.e., 15JAN) (def = 1JAN)
date? = stop date for this losd (of torm DOMMM, i.e., 15JAN) (def = 31DEC)

This command may be repeated up to 12 times.

The PROCESS WASTE HEAT command is used to describe the availability of
waste heat for use in the plant. The syntax is:

PROCESS WASTE HEAT = usnl, schedname, FROM datel THRU date2 AT
LEVEL usn?;

where:
usnl = peak amount of waste heat available in 1000 Btu/hr (or kW) (default = 0.0)
schedname = any previously defined schedule name from the library (def = CONSTANT)
datel = start date for this load (of form DOMMM, {.e., 15JAN) (def = 1JAN)
date2 = stop date for this load (of form DOMMM, i.e., 15JAN) (def = 31DEC)
usn2 = level number corresponding to the level of the waste energy available

{see Appendix G of the BLAST Version 2.0 Users Manual) (def = 5).
An example SCHEDULE block is:

SCHEDULE :
HOT WATER = 10, INTERMITTENT. FROM OlJAN THRU 31DEC;
HOT WATER = 100, FROM 10JUN THRU 20JUN;
PROCESS WASTE HEAT = 1000, CONSTANT, FROM O1JUN THRU 31JUL,
AT LEVEL 3,
END SCHEDULE
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Special Parameters (115-120)

The syntax for SPECIAL PARAMETERS is unchanged. The default values for
SPECIAL PARAMETERS added to the input of BLAST Version 3.0 are shown in Table
4. Table 5 shows which special parameters are normally associated with a par-
ticular equipment type.

The meaning and effect of each added special parameter is described
below. The defaults should be studied carefully, since they may be appropri-
ate only for very conventional plants.

EBEFF Average efficiency of neat generation by the electric boiler.
Efficiency equals heat output/electrical input.
Units: dimensionless

FCCTRL Free cooling chiller control type. FCCTRL = 1 allows the chiller
to work in the free cooling mode between the dates of FCON and
FCOFF. FCCTRL = 2 allows the chiller to work in the free cooling
mode if the outside air dry-bulb temperature is less than FCTEMP.
FCCTRL = 3 allows the chiller to work in the free cooling mode if
the outside air wet-bulb temperature is less than FCTEMP.
FCCTRL = 4 allows the chiller to work in the free cooling mode if
condenser water temperature entering the chiller is less than the
desied leaving chilled water temperature.
Units: dimensionless

FCOFF If FCCTRL = 1, the date the free ccoling chiller switches from the
free cooling mode to the regular mode. The date is computed from
32 * MONTH + DAY. Thus FCOFF for 12 March is 32 * 3 + 12 = 108.
Units: dimensionliess

FCON IF FCCTRL = 1, the date the free cooling chiller switches from the
regular mode to the free cooling chiller mode. The date is com-
puted from 32 * MONTH + DAY. Thus FCOFF for 12 March is 32 * 10 + 18§ = 356,
Units: dimensionless

FCTEMP The free cooling chiller control temperature. If FCCTRL = 2,
FCTEMP will be compared with the outside air dry-bulb temperature.
If FCCTRL = 3, FCTEMP will be compared with the outside air
wet-bu1b0temperature.
Units: “F (9C)

PELDTWR  The ratio of the direct cooling tower pump electrical energy required
to cooling load on the direct cooling tower.
Units: dimensionless

PELECND  The ratio of the evaporative condenser pemp electrical energy required 4
to condenser load.
Units: dimensionless

PELWWC The ratio of well-water condenser pump electrical energy required
to condenser load.
Units: dimensionless
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RMXKWDC

RMXKWGC

RWCDB

RWCDC
RWCFC
RWCGC
RWCHC
RWCHP
RWCOC
RWCRC
RWC1A
RWC2A

RWC2AE

TDCTWR

TEVAPC

TWWC

Maximum exhaust flow per unit capacity for diesel-driven chillers.
The parameter sets an upper 1imit on exhaust gas flow and therefore
exhaust gas heat recovery for diesel engines.

Units: 1b/hour per kBtu/hr of capacity (kg/s per kW of capacity)
Same as RMXKWDC, but applies to gas turbine-driven chillers.

Ratio of condenser water flow rate to double-bundle chiller
capacity.

Units: 1b/hr per kBtu/hr of capacity (kg/s per kW capacity)

Same as RWCDB, but applies to diesel-driven chillers.

Same as RWCDB, but applies to free cooling chillers.

Same as RWCDB, but applies to gas turbine-driven chillers.

Same as RWCDB, but applies to hermatic compression chillers.

Same as RWCDB, but applies to heat pumps.

Same as RWCDB, but applies to open chillers.

Same as RWCDB, but applies to reciprocating chillers.

Same as RWCDB, but applies to one-stage absorption chillers.

Same as RWCDB, but applies to two-stage absorption chillers.

Same as RWCDB, but applies to two-stage absorption chiller
with economizer.

Minimum allowable temperature for water leaving the direct
cooling tower.

Units: °F (“C)

Same as TDCTWR but for evaporative condenser.

Same as TDCTWR but for well-water condenser.

BLAST Version 3.0 deletes the following inputs from SPECIAL PARAMETERS:

CPTYPE SR1A SRZ2A RWCC RWCA TWMAKE

If one of the above is input to BLAST Version 3.0, a warning message will
be issued and the input will be ignored.
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Equipment Performance Param: te s {12U-121, Appendix G
oy AST Version 3.4 adds several new equipment performance parameter s 10
describe the pertormance of the new compenent models.  (The EQUIPMENT PERF CR-
MANCF PARAMETERS syntax wac not <hanged.)  Tne new pardameters and their
setault values gre showr 10 Tenie o
Tabte 7 jndicatec wnich 0L PMENT PERFORMAKGCE PARAMETERS apply to each
vt plact component. The mearing of each new EQUIPMLNT PERFORMANLE PARAM-
FTUR g adqiucsed helow,
Param tors end i fantt Valuec chratisk nmits only
ECLIPMENT Wik owMAN ¢ o AREME TR
AGITEC L8h o 1013, 240,
RCAVEC (1.0Ub, —ullv ity
ADGEFC (30168, =3 sl Tothd)g
PRWREC (Lz3f, - UGt Teat g
CAVECM Ty, a8 T
FWRECM 0, w U, L
ENGS
“he free cooling chiller vs an arer centoifugal chiller which may obtain
cunling with the compresscr shat bt owhen the condenser water temperature
: drops Yow enpouah by cperating onty g small refrigerdnt pump as well as the
i hilled water and ondenser pamps.  dhervfore, the free coeling chiller

Gperatos 1n either the reguler open o hillor wmode or the free cooling moge.
Treoatual mode ot cperarion as determined by the SPECTAL PARAMETERS FLUTRL,
VOON L B DEE apd b TeME

RLEAS L RO per ey oo Teeanl ot omede . the chitler pertfor-
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GGted . Foamglly e e T e ansumption fer the ¢hiller in the troe
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where:

Al’ A2, and A3 are the parameters of the CAVFCM set

OCAP  is the design free cooling chiller capacity operating
for that hour

TCOUL 1is the SPECIAL PARAMETER describing the leaving chilled
water temperature

TECW  is the chiller temperature of the condenser water entering
the chiller

AVLCAP is the actua) capacity available.
The actual cooling (FCCOOL) is determined by:
FCCOOL = minimum of <COOL and AVLCAP

where:
ECCOL is the actual cooling load for that hour

The electrical consumption for the free cocling chiller in the free cool-
ing mode is computed by:

ELEC = B, + B 2

1
i

* PLR + B, * PLR

2 3
Bl, 82, and B3 are the parameters of the PWRFCM set

A=
=2
i

FCCOOL/AVLCAP

~

—

m
i

electricity consumed

Parameters and Default Values (English Units Only)

EQUIPMENT PERFORMANCE PARAMETERS:
ADJTAC (95, 1.19, 44);
RCAVAC (1.006, -.019, .0022)
ADJEAC (3.158, -3.313, 1.154);
RPWRAC (.239, -.04045, .79545);

END;

The performance of the air-cooled chiller is determined by the parameters
listed above. These parameters are defined and used analogously to those for
the double-bundie chiller as described on pages 213 to 221 of the BLAST Ver-
sign 2.0 Users Manual, except for ADJTAC. The ADJTAC parameter set defines
the T used in £q G29 of the BLAST Version 2.0 Users Manual as

T (Tair - Al)/A

5 - (Tew - A3) [Eq 6]

be

Lo anmm RS G S b, WS o . WS don. v N




where:
Tair = ambient air dry bulb temperature
Tcw - Teaving chilled water temperature

Al’ A?, and A are the parameters of the ADJTAC set
for the 3ir-cooled chiller

— . - B . ve

Parameters and Default Values (English Units Only)

EGUIPMENT PERFCRMANCE PARAMETERS:
ADJTDC (95, 1.19, 44),
RCAVDC (1.0ue, -.019, .00022);

ADJEDC (3.158, -3.313, 1.154);

RPWRDC (.239, -.04045, .79545);
RELDC ( 09755, .6318, -.4165);
RJACDC (.3922, -.4367, .27796);
RLUBDC (.0803, -.1371, .0803);

REXDC (.3144, -.1353, .09726);
TEXDC (1179, 4 60.0, 0.0},

(.

JACD 0308, .90, 0.0);

END;

The diesel-driven chiller is an open centrifugal chiller driven directly
by a diesel engine. The parameters ADJTDC, RCAVDC, ADJEDC, and RPWRDC are
used to describe the performance of the open chiller compresser unit. They
are defined analogously to those for the doubl:-bundle chiller on pages 213-
721 of the BLAST Version 2.0 Users Manual, except that the power computea is
shaft power required, not electrical power required. The parameters RELDC,
RJATDC, RLUBDC, REXDC, TEXDC, and UACD are used to describe the performance of
the diesel engine and are defined analogously to those for the diesel engine
generator on pages 196 to 200 of the BLAST Version 2.0 Users Manual, except
that the output is shaft power, not electricity.

Parameters and Default Values (English Units Oniy)

EQUIPMENT PERFORMANCE PARAMETERS:
ABJTGC (95., 1.19, 44);
RCAVGC (1.006, -.019, .00022);
ADJEGC (3.158, -3.313, 1. 154);
RPWRGC (.239, -.04045, .79545
FUL1GC (9.41, -9.4%, 4.32),
FUL2GC (1.0044, -.0026, 0.0);
TEX1GC (917., 308., 80.):
TEX2GC (1.006, .0018, 0.0);
FEXG (]) 63, -.099, -.0002);
FLUBLG (. 223, LE28B ),
AL (., (h.o, l v 0.0},

L)
)
)

ENDS
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The gas turbine-driven chiller is an open centrifugal chiller driver
directly by a gas turbine. The parameters ADJTIGC, RCAYGC, ADJEGC, ana kbwKix
are used to describe the performance of the open chiller compresser umit.

They are defined analogously to those for the double-bundle chiller on pdye-
213 to 221 of the BLAST Version 2.0 Users Manual, except that the power com-
puted is shaft power required, not electrical power required. The remaining
parameters 1isted above describe tne performance of the gas turbine and are
defined analogously to those for the gas turbine generator on pages Zul tu /it
of the BLAST Version 2.0 Users Manual, except that the output is shaft power,
not electrical power. o

Energy Cost (led-1ebh

The ENERGY COST input block has been modified to accopt PURCHASED STEAM
as a utility option. The default values for purchased steam energy cost arc
all zero. Thus, if a user wishes to use purchased steam as an energy source,
he must specify the ENERGY COST block for PURCHASED STEAM. The options dis-
cussed in the BLAST Version 2.0 Users Manual for other utilities also apply to
PURCHASED STEAM,

Reference Equipment Cost (125-1¢7)

The format of the REFERENCE EQUIPMENT COST input block has not changed.
The default values for the new equipment types are shown in Table §&.

Reports (Not in the BLAST Version 2.0 Users Manual) ;

A default PLANT LOADS NOT MET report has been added to BLAST Version 3.0.
This report summarizes the heating, cooling, and electrical demands which were
not met by the plant. Unmet piant loads result from undersized equipment or
bad equipment scheduling. An example of this report is shown in Figure 15.

An additional optional report has been added to the plant simulation
report capability. The report is obtained by specifying PLANT LOADS as a
REPORTS parameter in RUN CONTROL. An example of this report is shown in Fig-
ure 16.
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Default Part-Load Ratio

Equipment Type

ELECTRIC BOILER

FREE COOLING CHILLER
DIRECT COOLING TOWER
DIESEL DRIVEN CHILLER

GAS TURBINE DRIVEN CHILLER
ATR COOLED CHILLER
EVAPORATIVE CONDENSER

WELL WATER CONDENSER

Table 3

Minimum

0.0
0.10
0.0
0.10
0.02
0.10
0.0
0.0

66

1.0
1.05
1.00
1.05
1.05
1.05
1.0
1.0

fart-Load Hatios
Maximym

Optimum

1.0
0.65
N/A
0.65
0.60
0.65
N/A
N/A

Electrical Input to
Nominal Capacity

Ratio

COoOOOoOOoCcOoOOo—

.05
.2275
.012
.25
.25
L2275
.012
.012




atle 4

saditics ] special Parameters Table

“pocial Detault

Parameter Value

Name Specral Porameter Descoription (English)

TULTWR Min Teave direct cocling tower water temp 32.5

TEVAPC Min leqave cvap cand wdler temp 6.0

Twnl Min Jeave well water cond. water temp 32.5

SHLEOND Llec input evap cond pumprevap cond design cap 0.01¢

R Elec anput well water cond pump, well water cond cap  0.012

FOCTRY Free Cooting Chilier vontrol Type 1.0

Pootf Free (ooling Chilier Uff Date 415.0

PN Free Cooling Chiller Un Date 33.0

FOTEMP Free (ooling Thidler Controi Temp 50.

Fon A Tower Water;Hermetic Chil.er (ap 124.8

Ra(F7 Tower Water, Free Lccling Chiller (ap 124.8

P R Tower Water/Reciprocating Chiller Cap 124.8

Fa i Tower Water/Upen Lhilier (ap 124.6

Ralln Tower water/(ne .tage Abscorber (ap 124 ¢

PO h Tower Water, Two Htage Absorber (ap idd.b

PaC AL Tower Water/Two Stage Absorber Cap 124 .6

IS Tower Water/Diesel Chiller Cap 124 .8

Rw.Gf Tower Water/Gas Turbine Chiller Cap 124 .8

RMXK W DL Max Exh Flow/Power CGutput Diesel Chilier 1.40 !
PLUDTWR Elec Input Direct Tower Pump/Direct Tower Lap 0.l¢ E
TLERE Electric Foiler Efficiency 1.C !
PROYCWGE Max Exh Flow.Power Qutput Gas< Turbine Chiller 11.71

milnailidei el
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Table 5

Special Parameter Applicability

EQUIP TYPE

SPECIAL
PARAMETER

AZMUTH
EBEFF
FCCTAL
FCOFF
FCONn
FCTEMP
FLOWRT
HFUELB
HTXEFF
MXTNXT
PELCL
PELOTWR
PELECND
PELHT
PELTWR
PELWWC
PSTEAM
PSTMTUR
RAVAHDS
RAVRMHP
RELASH
AHELASH
X K WD
RMX KWDC
RMX KWG
AMXKWGC
RPMNOM
AWCDB
RAWCOC
AWCEC
AWCGC
AWCHC
AWCHP
RWCOC
RWCRAC
AWC 1A
AWC2A
RWC2AE
AWSTUR
SAATB
STEAM
TCOOL
Tew
TDCTWR
TEVAPC
Tt
TLEAVE
TMINC
TMINH
TMwWHP
TNKCAP
TNKTEM
TOTUEF
TOWOPR
TSATUR
TETMTUR
TTOWR
TwwC

b 2
“
- o
-4 < -
o = » X
X w 31 5 5 3
wa Sz x - xx;
a x 2 sl oz T 2 =
w 2 E g I Q2 w x@g 3 2 8
- < I-5.2: 2 zZg % L axx
z ~e SouwiBSl & X ©F w §
¢ 3% £%32.y9.° LBLzoi °
o 8 53735 igy BeL-Tidda
2 zf :R2%-3Z2Z 4 qulqltuuww
= o z nu(gan 80_80300‘
xpd 0OV, s 8acxS0gq80F qa
Qelbz ey o - Ug [
Waadaoww Op R EE “ ;“3“"‘..
¥ oz 49 C8CEw - zt <
225 R w € w A -w oS w9
$grgsdsys 4>115w385w EEER
«353068508a32083¢% 3
A O . .
L
.. .
. .
. .
.‘ .
.
L] .
|
.
o
D .
k3 o .
'» 1
.V 1
. 1
* I
. I
b4 1
L
.V
.
. .
b4 i
.. \
.
.
.
.
.
L]
‘. ' :
. e eee
e o [X) s se ses o
o
K
.
‘.
L )
i "
L
e .
.........O...‘....... .l
L]
. . (XX
K
o =
.
.
i VR v ;. . -k, Py PN -




ooom:mmn 000Q5hm0ONvQ " - 000006t2” 44300 0/1 XDHANI HIHC dnl SVo 20dMdd
00000RG!L * 00000ELE"E- 000008GL "€ ray OIlvd XADHANI HTHO dnl SV 204rav
90022000° _ 00000610 " - 00000900° L HOLOVA AV 3dv¥2 HT1HO dnl Sy9 J0AVOH
ooooommm eh 00000061 * 1 00000000°5 fAav 1 dLM 700D ONOS HTHO 4Yal SVo J01rav
c00GnS6L" ooom:o:m.n 000006¢2" 44300 0O/1 ADd3NI =7THD 370 41V SvdMdYd
00000nGL * 00000ELE "€~ 0000085 "¢ £Av OIL1vY ADHNT HTHD J70 ALV 2vdaray
30022000° 000006L0° - 00000900 "L ) 401d¥d AV d¥D d7THZ T710 41V JVAVOH
00000886°tn 00000061L "1 0000000C" 56 SAv L HLIM TI003 4NOC d1HD 4710 HIV oylrav
00000000°0 00000006 ° SHCLOGLO® 44300 VYV DVd-1 ADVIS dTHS 441 SVD 200V
000098cc* 0000000K " - 0opooree” 44300 I0 44071 YTHD HAL SVD 204013
00000000 ¢ 00008L00° 000004001 anzw 444300 dW3Ll HXd dTHD HA[L SYD 002X4l A
00000266 mr ooooowmo.wow oooonoo mﬁ =1) 44300 dWIL HXd HTHD HOL SVD JDL X34
00002000 66666080° = wowmfuw@ { J4400 MOT14 HX3 dTHD 40l 3VD 00X34
2000C000°C 00008000 °~ 0000GtH00 "L (g- :W 44303 O/1 T304 Y1IHO Hnl S¥H 202704
000000t "1 000000uw et 000000L%°6 {e=1) 44300 G/1 TdNd HTHD dnl SvY9 mrqam
30000000°0 000000C6° ommq\moo 44400 VALY OVd=-01 ADVLS THO T3S3Id 24dovn
20000000 °C 20004665 65 Q0000968 6L 444902 dW3L LSAVHX3I "H2 T3CdIq uoxmw 1
20092L60" $o00tSe L T Q000 wﬁm 14300 NI TEN4/1VAR HX3 THDO dS31T 2C0X3Y
oooomomo 0000LLEL " - ooooowmm 44300 NI 13nd/1lv3aH 3407 THO TdS3Id 2C4dN1d #
00096L.2 000C.L9en - 0000¢< J4300 NI T3Nd/LVAH LANADVL THO TISZIQ aacvrd o
000069L 7"~ 00008Lt9" 0006560 4300 NT 1404/ 1LNO 4YMd THS TdSIIQ 0G24 o
000GHGEL" 00C5hONg " - 000006E2° J4d02 O/1 RODHANI HMOL 103414 20dMdH {
000001StE "t 000008 E~ 000008561 "t LAV OILVE XDHANI HMOL 10ddIqg 2043rdv 4
300223090 cod6L0" - 000003007 L 44300 AV HIMOd HEIMOL LCHYI] JQAV2d
ooooommm.m: Co2006L "L 0000C000°Gh ¥10vd [dV 5d¥D HIMOL 103414 oallradv A
00064961 G ONG - ocooommw. 44300 C/1 ADHENI HTHO 7000 3344 JAdMdd -1
~00000SL " GOouOtlE e 00861 "¢ S0Y OILVY XOMANI dTHD 71000 3344 243rav
3C02c00C " _ 3000360 - 00000900°1 d10¥4 £Aav 2d4VD HTIHD 1000 3344 JJAVOH
50000286 eh JUVTOLS I 00000000°66 £CY 1 41IM TOCD  GNOJ HTHD 7005 3344 24L°QY A
00000000°C 02000070 000000000 44300 £AY 43MOd ATHZ T00C 3344 WOJHdMd
00000C0C & LLLL20° 200000007 C YLOVd AV OdvD dTHO 100C 3344 WIOJAAVD f
0006C03G"°C 220652070 00000000° 1 44300 d43MOd dW0d H3IMOL L1D3HIA dWNd1l]d
C000CC00° 0 20000070 00000000 "L 44300 ddMOd dWd INOD HILYM TT3IM dWdOM w
00000L5Cc ¢ 0Cl00C°0 00000000 L J4300H3M0d dWNE INCD dVAZ dWid23 y
3 243720 2 d 430 C L 4430030 I AV N 34 070 A
{HSTTONZ)3NTVA y1lvdad (d3) S34d00 ICNVAMOAd3d LNIRLINY L
SNP4I PUR SADIIUWRURY IIUPWUOSAId Juawd inb3 MaN _
i

314P1




pe———— e ——

Table 7

Equipment Performance Parameter Applicability

EQUIP TYPE

PERFORMANCE
PARAMETER

ADJEAC
ADSEDS
ADJEDC
ADJSPC
ADJSGC
ADJIMP
ADJMEC
ADJIXC
ADJRIC
ADJTAC
ADJTOS
ADJITOC
ADJTEC
ADJTGC
ADITHP
ADJSTIC
ADJIT2C
ADJSTIC
CAVECHW
CAVLIA
CrUMe
OTPUMP
acruaw
ELUSO
fLUBOC
FEXQ
rEXGC
FUELIO
FUEL2G
rULIGC
FUL20C
HPUMP
PWRECM
RCAVAC
RCAVOS
RCAVOC
RCAVPC
RCAVGC
ACAVHP
RCAVIC
RCAVXC
RCAVIC
RELD
AELDC
RENTA
REN2A
RENZAE
AEXD
REXDC
REVALS
RIACD
AJACOC
RLUSD
RLUBDC
APYWRAL

| COLD STORAGE TANK
" DIESEL DAIVEN CHHLER
' DIRECT COOLING TOWER
| DOUBLE BUNOLE CHILLER
ELECTRIC SOILER
‘ EVAPORATIVE CONDENSER
 FREE COOLING CHILLER
' GAS TURRINE
' GAS TURBINE DRIVEN CHILLER
© MEAT muP
RECWROCATING CHILLER

COOLING TOWER

| DMESEL
" OME STAGE ARSORRE A

QPEN CHILLER

| HOT STORAGE TANK

C
3
:
3
E
L]

TAXDC
1@
Tan2a
TAX10C
TEXIOC

UACD
vaLoc
vaca
UACOC
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7 CONCLUSION

BLAST Version 3.0 can be used to model passive solar applications and to
analyze large-scale industrial facilities. Parameters users can study with
BLAST Version 3.0 include (1) interzone heat transfer and ventilation, (2)
movable insulation, (3) daylighting, (4) exact internal solar distribution,
(5) radiant temperature control, {6) exterior radiant interchange, (7) mechan-
ical ventilation, (8) process heat as heat source, (9) latent air-to-air heat
recovery, (10) water-cooled packaged systems, (11) induction unit systems,
{12) direct-drive chillers, and (13) purchased steam from utilities. BLAST
Version 3.0 also offers the user a generalized report writer and several new
output report options not available from BLAST Version 2.0.

Although the simulation capabilities of BLAST Version 3.0 are expanded

over BLAST Version 2.0, users familiar with BLAST Version 2.0 can use Version
3.0 without modifying their approach or their BLAST input.
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APPENDIX A:

WEATHER TAPE CONVERSION INPUT DATA FOR WIFt {161-164)

For BLAST Version 3.0, the input card proce¢ssor and the "bad data”
replacing routines have been rewritten. In addition, the user may modify Ver-
sion 2.0 weather files (WTHRFLs) with new holiday schedules.

yjfﬁ EPTW?P??

The commands for WIFE may appear in any order and are separated by commas
or semicolons. There are three ways to use the WIFE program:

1. To create a WTHRFL from an existing raw weather tape.

2. To modify an existing WTHRFL by replacing the existing holiday, spe-
cial, or daylight savings time period with a new one.

3. To generate reports of calendar, daily, monthly, and hourly data dur-
ing creation or modification, or as a stand-alone process.

Certain information is requircd during the creation process, e.g., tape
type, station number, requested run period, latitudes, and longitude. Addi-
tionally, the user may input calendar-type data and request reports. During
modification, only calendar data are changed on the existing WTHRFL; thus,
commands specifying tape type, latitude, etc. are ignored. If only reports
are being done from an existing WTHRFL, then input calendar data are ignored.

Report Commands

1. UNITS (METRIC): output units are expressed in SI units.

2. UNITS (ENGLISH): default output units are expressed in English units.
3. REPORT: a report is requested (one line per month).

4. DAILY (implies REPORT): a daily report is requested (1 line per day).

5. CALENDAR: a calendar is produced showing months, days, holidays, spe-
cial days, and daylight savings time period.

6. HOURLY = single date: ar hourly report (1 1ine per hour) is produced
for a specified date.

7. HOURLY = FROM single date THRU single date: an hourly report is pro-
duced for a specified period.
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Tape Generation/Modification Commands

1. TITLE = "title for output WTHRFL."

2. RUN = FROM single date THRU single date: specifies run period for
run. Default = 1JAN THRU 31DEC.

3. YEAR = year: year to be selected from raw data.
4. LATITUDE = number: latitude of the data (-90 < lat < 90).

5. LONGITUDE

number: longitude of the data (-360 < long < 360).

6. TIME ZONE

number: time zone (1 to 24).

7. TAPE = (tape type, station #): specifies tape type and station
number.

8. Day type = single date: specifies special day type.

1}

9. Day type = FROM single date THRU single date: specifies special day

period.
10. DEFAULTS: specifies default holidays, daylight savings period.

11. MODIFY: specifies attached existing WTHRFL to be modified.

Valid Tape Types

The station number in the following tape types specifies the WBAN number
supplied on that particular tape.

1. 1440,T1440: tape type is NOAA TDF-1440.

2. TRY: NOAA Test Reference Year (TRY).

3. TMY: NOAA Test Meteorological Year (TMY).
4. SOLMET: NDAA Solar Radiation (SOLMET).

5. 280,728: * Solar Radiation 280 tapes.

6. OTHER:** User-defined tape.

* No 280 tapes can be used with TMY or SOLMET tapes.
**For OTHER types, contact the local vendor or the BLAST representative.
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Valid Day Types*

HOLIDAY (HOL)
SPECIALY {SP1)

SPECIALZ (SP2)
SPECIALZ (SP3)
SPECIAL4A (SP4)
DAYLIGHT (DST): daylight savings time period.

Defaults

Specifying DEFAULTS results in the following holidays ard daylight sav-
ings time period.

January 1 (or Friday preceding or Monday succeeding)
November 11 (or Friday preceding or Monday succeeding)
December 25 (or Friday preceding or Monday succeeding)
July 4 (or Friday preceding or Monday succeeding)
Third Monday in February

Last Monday in May

First Monday in September

Second Monday in October

Fourth Thursday in November

Last Sunday in April through last Sunday in (ctober.

pgtps

Date forms are used to specify run period, dates for holiday or special

day types, the daylight savings time period, and to select hourly report days.

Dates can be specified in four ways:
1. Using a specific day and month, e.g., 1JAN or 1JANUARY
2. Using only numbers, e.g., 1/2 (February lst).

3. Specifying a count of a specific day, e.g., "2ND TUES IN APR or 2ND
TUESDAY IN APRIL," meaning the second Tuesday in April.

4. Specifying by position, e.g., "LAST SUN IN APK or FINAL SUNDAY OF
APRIL," medning the last Sunday in April.

* {tems enclesed in parentheses denote valid abbreviations.




——'—————'——_——-—___.______.

Holiday, Special Day Types, or Hourly Reports
The user enters holiday, special day types, or hourly report requests as:
request = single date
or
request = FROM single date THRU single date
For example:
HOLIDAY = 3RD MOUNDAY IN FEBRUARY,
SPECIALL = FROM 1 AUG THRU 15 AUG,
DST = FROM LAST SUN IN APR THRU LAST SUN IN OCT,
HOURLY = FROM LAST SUN IN APR THRU 5 MAY,
Run Period

for the run period (used in creating a3 new WTHRFL), only simple dates are
allowed. For example:

RUN
RUN

FROM 1JAN THRU 31DEC,
FROM 310CT THRU 31IMAR

" 1

WIFE COMMANDS and Allowable Abbreviations

R Y MEFTE

UNITS UNIT

ENGLISH ENG

ETRIC MET

REPORT REP, SUMMAKY

DATILY BAY,DETAILS

CALENDAR CAL,CALNDR

HOURLY HR

FROM

THRU

TITLE T17

RUN

YEAR YR

LATITUDE LAT

LONGITUDE LONG -

TIME ZONE TIME, TIM, TIME ZONES

TAPE TAP

DAYLIGHT DST

HOLTDAY HOL

SPECTALL SP1

SPECTIALZ SP2

SPECIALS Sp3

SPECTALA Spa

DEFAULTS OEF, DFLTS
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MODIFY MOD
JANUARY JA
F EBRUARY Fr b
MARCH MAR
~PRIL APR
MAY MY
CUNE JUN
ALY Jut
EUGUST foats
StPTEMRER g
CLTOREY I
NUWEMET | NOY
DECEMEER Dt
SUNDAY UM
MONDAY MUN
TJLSDAY UL
WEDNE SDAY WED
THURSLAY THU
FRIDAY FRI
SATURDAY SAT
LAST FINAL

BLAST Version 5.0 changes the example shown in the BLAST Version 2.0
Users Manual (Appendix A) as follows:

TITLE = "**IMY=* FORT WORTH, TEXASY,
LAT = 32.75, LONG - 67,32, TIME = o,
TAPE = {TMY, 03927}, YEAR = 1479,
RUN = FPOM 1 AN THRU 31 DFC,

REPCRT  DATLY, DEFAST TS, ONITS (METRID)D

rontrot (ards

The raw data weather tape s local file WDATA. The 28U series solar tape
is SDATA. txisting WIHRFLS are local tiles OLWTHR. OQutput is written to
local file WIHRFL. Thus., the control card sequernce 1s:

~- Job Card --

-- Account Lard --

GET WDATA for tape generation
GET SDATA

GET OUWTHR for reporting, modifying
GET Wift

WitE.

Save wTHREL

FOR Lard

Wikt Input

EGL Card
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Examples

1. A typical weather file generation run with special data period, hourly
reports using a SOMET raw data tape:

-- Job Card --

-- Account cerd --

-- get WDATA

-- get WIFE

WIFE, INPUT, OUTPUT.

-- Save WTHRFL

EOR Card

TITLE = "** SOLMET ** FORTWORTH, TEXAS"™,

LAT = 32.75, LONG = 97.33, TIME = 6,

TAPE = (SOLMET, 03927), YEAR = 1970,

RUN = FROM 1 JAN THRU 31 DEC, REPORT,

DAILY, UNITS (ENGLISH), DEFAULTS,

SPECIAL] = FROM 1ST SUNDAY IN AUGUST
THRU 3RD SUNDAY IN AUGUST,

CALENDAR, HOURLY = FROM ! JAN THRU 5 JAN,

HOURLY = FROM LAST SUNDAY IN JUNE THRU
1ST SUNDAY IN JULY,

ECT Card

2. A typical weather file modification run with some reporting:
-- Job Card --

-- Account (Card --
-- get OLWTHR -- weather file to modify

-- get WIFE --

WIFE, INPUT, QUTPUT.

-- Save WTHRFL

EOR Card

REPORT, DAILY, UNITS (ENGLISH), DEFAULTS,
MODIFY, SPECTALT = FROM 1 APR THRU 15 APR,

SPECIALZ = 13 MAR, CALENDAR,
HOURLY = FROM 1 JAN THRU 5 JAN,
EOT Card

J. A typical weather file report generation run:

-- Job card --

-- Account card -~

-- get OLWTHR --

-- get WIFE --

WIFE, INPUT, OUTPUT. --

EOR Card

REPORT, DAILY, UNITS (ENGLISH),

HOURLY - FROM 1ST TUESDAY IN SEP
THRU 14 SLEP,

EOQT Card,
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APFENDIX B

UPERATION OF THE BLAST REPORT WRITER SYSTEM {Not in the BLAST Versiun 2.0
Users Manual)

The BLAST Report Writer system allows the user to create additional out-
ot reports using the results of @ BLALT simulation. The system has two pro-
aram modules and uses four BLAST-generated files. The functions of the two
pain program medules are:

1. BLAZT Report Five Generator. During execution of the BLAST program,
this module allows the usev te select specific output variables from the
buivlding Toads, systems, and plants segments of the program to be written to
the BLAST report file during tho BLAST simulation. The BLAST report file will
cuntatn the user-specitiea information for each design day simulated and the
user-specified portion of the weather year simulation,

2. BLAST Report wWriter: This program module uses any subset of the
BLAST Report File (RPTFLE), the BLAST-generated building loads file (BLDFL),
the BLAST-generdted air-handler loads file (AHLDFL), and the BLAST weather
file {(WIHRF1 1 to «reate detailed, user-specified output reports. The BLAST
Report writer program module is a stand-alone program which i1ncludes an input
processor, ¢ set of routines for accessing the information on the BLAST-
generated data tilev, and routines which produce a set of general reports.
The PLAST Report Writer can be easily modified to include other user-defined
output reports.

BgAg{RspQ{pfj]o(kfprdpQr

The BLAST Report File fhenerator allows the user to select (from a
svecific 1ist of allowable variables) the desired variables to be output
hourly to the BLAST report file. These variables are selected during input
processing by placing a9 special statement in the desired simulation input sec-
tion. During input processing, the user may also request a reporting interval
within a weather tape simulation (report records are created for all design
days).

Nesired variables for each of the three subprograms {1oads, systems, and
plants) will be selected by number from a Yist of all allowable variables for
that subprogram.  An example cf the syntaz for using the BLAST Report File
Generator 15 ir biqure 'L,

In the example above, the ustr would create a BLAST report file contain-
ing the specified data for cach <ubprogram for the two specified design days
and the period | May through -1 July. If the user does not specify a desirea
report interval [ the default 1< the entire simulation period. The desired
report variables must be specified for each zone, system, and plant for which
data qre desired,
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BLAST Report File

The BLAST Report File is a random access file (on local file RPTFLE).
The size of the file will vary depending on the number of days selected and
the number of subprograms selecting report variables. However, orbecause this
file can easily grow larger than either the BLDFL or AHLDFL, users with res-
trictive system limits in file size must exercise caution.

An additional program allows the user to estimate the size of his RPTFLE,
BLDFL, and AHLDFL. This program is completely interactive and prompts the
user with guestions. To access this program, the local support representative
should be contacted.

BLAST Szntax Codes

The allowable variable code numbers with descriptions, suggested output
formats, units of variables and general report “short names” on the RPTFLE are
shown in Figure B2. (Also see glossary P 109.) These are the codes used in
the input of the zones, systems, or plants in the statement “REPORT VARIABLES
= (codel, code2, ...);."

BLAST Report Writer

The BLAST Report Writer contains an input processor for a user's input
and a library of subprograms capable of reading the RPTFLE, BLDFL, AHLDFL, and
WTHRFL. Weather data for each design day are in the BLDFL, AHLDFL, or RPTFLE.

The command language for the BLAST Report Writer is in the style of the
BLAST input language. First, the report syntax is checked for errors, then
the report is generated. Multiple reports may be requested in a single report.
writing run. And, as in the BLAST language, a "**" will denote a comment '
line. 1f only a syntax check is desired, the user may execute the Report
Writer with no files attached (e.g., no RPTFLE, WTHRFiL, etc.).

The BLAST Report Writer allows the user to request variables from any or
all of the BLAST-generated files listed above. Some general reports are pro-
vided to 1ist user-specified variables.

The BLAST Report Writer has been structured to allow the user to create
his own reports, if desired.

BLAST Report Writer  ~mand Language

The BLAST Report writer command language allows the user to access items
from the BLAST-generated files. It also allows the user to select output
units conversion, specify reporting period, frequency of reporting, and local
title. These specifications are stored in program common areas until the
actual report module is invoked. Each report module uses these settings to
produce output reports.
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The general form to invoke a report specification is the statement:
BEGIN REPORT (user-supplied report number)
and 1s terminated by:
END REPCRT

Several standdare reports are supplied with the BLAST Report Writer ond
more can be added, as neccosary.  The report numbers and descriptions for the
standard reports are shown in Fiqure Bs.  Examples of each report dre shown on
bpim2 teior

Outputs in tnglish units are specifed by the statement:

UNITS - ENGLISH (default)

Nutputs for System International (S1) units are specified by the state-
ment:

UNITS = METRIC or
UNITS = &1

The user can specify up to ten 8U-character lTines for a4 local title for
the report by typing the statement:

TITLE = "string of characters.”

The user specifies one or more of the following to select the environ-
ments for the reports:

RUN - ALL ENVIRONMENTS

implies all design days and at least some weather days as determined by the
time period specification.

RUN  DESIGN DAYS
implies only the design days will be used to c¢reate the reports.
RUN = date or RUN - FROM date THRI date

selects a time period for the report; dates are input by specifying a day
and month. For example:

RUN - 2/4 selects April 2.
RUN  FROM ZAPRIL THRU SMAY selects April ¢ through May 3.

#




If no time period is specified, the default dates are the most restricted
time span from the files needed for the report {i.e., all simulation days or
a1l report days on RPTFLE, whichever is less). Specific design days may also
be selected as T

RUN = design day name 1, design day name Z2;
{Note that the "," and ";" are reguired punctuation.) Thus, the user can
select any sample of the environments on the files he wishes. For example,
specifying:

RUN
RUN

ALL ENVIRONMENTS
FROM ZAPR THRU 4APR

1 "

disptays the user-specified information (variable values) for all the design
days and the weather period 2 to 4 April. The final results depend, of
course, on the actual report module. The results of specifying the various
RUN statements are shown in Figure B4,

The preceding commands provide the user with "specific" reports, i.e.,
reports 5 through 9 in Figure B3. Specific reports may allow the user little
or no flexibility in choosing the information placed in the report. For exam-
ple, report 9 (the weather report} places different information on an hourly
report than on a daily report. However, a surface vertices report (report 8)
will allow the user to select only certain zones to be reported (see syntax
below).

General reports, on the other hand, allow the user much flexibility in
reported information. The preceding commands are still sufficient to obtain a
report, but only the first 11 variables (any RPTFLE variables followed by
BLDFL or AHLDFL variables in numerical code order) will be displayed.

The actual time period may be restricted depending on the requested
report, requested variables, and attached applicable files.

Freguency of reporting is specified by:

HOURLY -- Each hour's value is displayed
DAILY -- A daily average, sum, minimum, and maximum
are displayed
MONTHLY -~ A monthly average, sum, minimum, and maximum
are displayed
YEARLY -- Average, sum, minimum, and maximum are displayed

for the user's specified weather period.

For each general report, a summary at the next level of frequency will also be
displayed. Thus, if the user selects an HUURLY report, he will also see one
unit of DAILY information for a summary (six actual lines). For general
reports 1 through 4 averages, sums, minimum, and maximum are all displayed
regardless of variables. For the weather report 9, averages and sums are
displayed for appropriate variables.

The preceding commands are sufficient to provide the user with a report
for all the sections and all variables applicable to his report. However, for

84




o ke -

the general reports only the tirst 11 variables can be displayca.  Thus, 1t
the user inputs:

BEGIN REPORT (1)
UNITS = ENSLISH
HOURLY
RUN = ALL FANVIRONMENTS
TITLE = "MY 70NC REPORT"
N REPOK!

he will receive a general zone report for all zones on the file for the first

11 variablee (if more than 11 arc available on the attached files) for a1l the

de<ign days and for the report file simulation period.

Much flexibility for selecting both simulation scctions and report vari-
ablis has been allowed In the <ommand lanquage. The actusl simulation sec-
tions {zone, system, nlant, zones served by systems, environments) and report
variables displayed will be Yimited by (1) the actual report module and {(2)
whether the information is available on the attached BLAST-generated files.
For example, if the user requests generdl report 1, he is lTimited to request-
ing (1) the zone variables specified in the ZUNE input section of the BLAST
run and {2) the variables on the BLDFL. However, the user need not display
all the possible sections that may be stored on the RPTFLE, BLDFL, or AHLOFL.
For example, variables for zones 1, 2, 3, 4 may be stored on both the BLDFL
and RPTFLE, but the user may only wish to see variables for zones 1 and 4.
The user would then input the statement:

FOR ZONES = (1, 4) REPORT

Additionally, the user may not wish to sec all of the available vari-
ables. For example, the user may have stored zone variables 1 through 14 (see
Figure 22) and may only wish to see variables 5, 7, and 12. To do this, the
user inputs:

FOR JONES = (1,4) REPORT VARIABLES = (3,7,12);

Note that the report variable codes are identica)l to the BLAST irput codes
shown in Figure B27.

The user may also access report variables from the BLAST-generated loads
file (BLDFL or AHLDFL). The codes for requesting these variables are shown in
Fraure 85. For example,

FOR ZONES = (1,4), REPORT VARIABLES = (3,7,1001,1002)
In general, each selection of <imulation sections or report variables may
be qualified by a 1ist of desired sections. Allowable section names are
JONES, SYSTEMS, PLANTS, ENVIRONMENTS. Thus, in general this statement is:

FOR section name [ = (& ,# = #) 1* [SERVED RY SYSTEMS, J**
REPORT (VARIABLES) [= (#,= # #)]*;
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where:

* s optional, if omitted implies all
** is only applicable for selecting "system serving zone variables."

For example:
FOR SYSTEMS = (72), REPORT
selects all stored system variables for SYSTEM 72.
FUR ZONES = (1,2,3) SERVED BY SYSTEMS, REPORT VARIABLES - (7,12)
selects system serving zone variables 7 and 12 for zones 1, 2, and 3.
FOR PLANTS = (101,102,103), REPORT

selects REPORT all stored variables for plants 101, 102, and 103.

Examples

A BLAST run has been executed saving the RPTFLE, BLDFL, and AHLDFL. The
environments consist of two design days (COLUMBIA SUMMER, COLUMBIA WINTER) and
a weather period of 10 April through 20 June of which 15 April through 19 June
was saved on the RPTFLE.

To show the content of the various files, the user may input:

BEGIN REPORT 7
UNITS = ENGLISH
END REPORT

and would receive the output shown in Figure B6.

Knowing the content of the files (either as shown before or from the
BLAST run), the user might then request:

BEGIN REPORT 1
UNITS = ENGLISH 1
TITLE = "SAMPLE ZONE REPORT"
RUN = ALL ENVIRONMENTS
FOR ZONES = 2,3,4 REPORT

H

MONTHLY
END REPORT

and would receive the output shown in Figure B7.

As can be seen from the printed outputs, the user input commands are
echoed on the printed output. Should an error occur in the user's syntax, only
the report request containing the error would be omitted. Syntax scanning and
output reporting would continue until the end of the user's input deck.

The examples in Figure B8 illustrate various combinations of inputs and
resultant reports.
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BEGIN INPUT;
RUN CUCNTROL
PROJECT -

LON DAY S

WEATERR TADY

REPORT FILE

.

BEGTN RULLOINW

TONE 1 UFIRSH
ORIGIN ...

.

PrurlE - 25,

LIcw s = 10,

SUMER, WINTER;
F.ooM V1IAK THRU 31 DEC;

FRUSC GimaAY THRU 31JUL;

DESCRIPTION;
ZONE™:

RFIUKT VARITABLES = (2, 7, 11, 3);

END ZONE;
LN RUILDING

FOR 208E 11

END ZONE;
OTHER SYSTEM

REFORT VARIA:

END GTHER SYST

END SYSTEM;

END FAN SYSTIM

BFeTL RN
Pi1ANT

EGUIPHENT SEI

TN RCHTIINT e

PARAMETERYS

OTHER PLAND 7

FAN sysTR

TN

CRIPTION;

TACKAGED UNIT SY

REVPORT VARIARLEs = (1, 3, 7, 11);

PAFAMETERS:

TrA - (1, 7, 16, 4),
PM O ARAMETERS;

WRIPTION;
CPLECRIPTION;

1

ALN pTANTY CTHEVING STYSTEM 1:

FOTIHON:

oo Ion,

REFORT VARTABLES = (6, 8, 11, 1, 3);

ERD;

END PLANT,
ENDY CENTRAL
YND INPUT,

Figure B1.

1LANT DESCRIPTION;

BLAST Report File Generator
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to select
ZONE
variables

IM 1 YMAIN SYSY SERVING ZONE 1;

to select
ZONE
SERVED BY
SYSTEM
variables

to sclect
SYSTEM
variables

to select
PLANT
variableas
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IONE RFPORT VARIARLES,.,..

CODE DESCRIPTINN FORMATY REPFLE UNITS
1 SUHFACE VERTICESw
2 NUMBER OF 0QCCUPANTS (112)
3 CPNVECTED MEAT GAIYN FROM PFOPLS (F11,3)  wwH
i RADTATEN WEAT GATN FROM PFOPLE (E11,3)  Xww
S LATENT wEAT GAIN ¢354 BENDCS (F11,.%) “aK
S FLECTRIC NEmMa™D FRy (I5WTS (F11,1) L.
TOOLUNVECTED ~E AT SN FROM T TS (£, 1) ¥ oA
RADTATED wbAT SATW FOCOHM | [T (E11,. %) Kar
9 vISIBLE HEAT <414 FROM LINwTS3 (F11,3) xuH
1" RETURN AR nAlh FUNM [ T5KTS (E11.3) XwH
1] ELECTRIMN DEMANMD FROWM FLEMTRI{ Bt [PMENT (F11, 1) KwH
12 CUONVECTED RFAT GAIMN FRPOM ELECTRIC FEGUIPMEST (F11,.3) L L]
1R RADTATED mFaT GAIN FROM ELETRIC FQUIPKHENT (E11,3%) K
14 LATENT HEAT GA[N FROM ELECTETIC EQUIPMFNT (F11,3) *xnH
1S  GAS DEMAND FROM (AR [QUIPMENT (F11,3) xwH
1o CONYECTED wEaT GAalN Fanu TAS ErgIpMenT (E11.3) «wr
17 RADIATEN WEAT (ALY FROM GA8S | H]PMENT (E1t1,3) KwH
18 LATENT HEAT GATN FOM JAS Fll]PMENT (E11.3) KwH
19 CONVECTED HEAT SAIN FROM DTupu £01PMENT (E11,.3) KWH
an RADIATED HEAT GATN FROM NTHER F JHPNENT (F11.3) KwH
21 LATENT HEAT GAIM FROM OTHFR £ ]PUENT (E11,3) X WH
22 CONVECTED BASEHNARD =FAT UNA[D (Ef1,3%) KwH
23 PRADTATED BA3ZEROARD KFEAT LOAD (E11,3)  www
. 24 MEAN RADIANT TEMPERATIRE (F11,2) CENTIGRADE
25 TOTAL SDOLAR GalN (E11.3)  www
2h  AMOUNT OF SDLAR GAIN IN NRAPES (E11,3) wwH
27 AMOUNT OF SOLAR GAIN [f wa( (8 (E11,3) wwm

Figure BZ. BLAST syntax codes.
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RrSTEM REPORT VAR[AALES,,...

rorE DFESCRIPTINN FARMAT REPFLE UNITS
O ENTERING 2R TEFHPERATIRE FUK (02U ING (O'L (F11,2) CENTIGRADE
4 < ERTERINA w7y AT FUR TR ING (OIL TEYY L)
-t ToopERAL[ G TS TEMPESNY RF F UKk - CLL NG COIL TE11.2) CENTIGRADE
: W LEAVING mUMIPITY KATIN EO8 CGOLING COIL TRRIEY!
ATR VMAST FrowW HATFE Twou COCLING (OIL (i1, kG/SEC
no TETAL LOAD DM COOLTNG rGIL (F11,3)  xaw
COFNTFRING AIR TEMPERETURE FOR WFATING (0IL fF11,7) CENTIGRADE
£ LEAVING AIR TEMPERATUREF FOR HEATING ((Clt (F11,2) CENTIGRADE
9 LEAVING AIR HuMIDITY QATID FOR HEATING COIL (F11,8)
1r AJR MASS FLw RATE JvFa wEATING COIL (F11.,%) xG/SEC
1 TOTAL LOAD N REATING (0T (E11,3) wnhH
17 MIXED AIR TEMPERATURE (F11,2) CEMTIGRADE
13 MIXED AIR HWUMIDITY RATIN (F1t,4)
14 DESIRED MIXED AIR TEMPFRATURE (F11,2) CENTIGRADE
1S FRACTIQON NF MIXED A[R FRNM QUTSIDE AI[R (F11,2)
16 LEAVING HUMIDITY RATIO FROM HUMINIFIER (Fl1,4)
17 TUTAL LNAD QN HUMIDIFIER (E11,3) Kww
18 wATER ADDEN BY NUMIDIFIER (F11,2) Mwee}
19 ELECTRIC DEMAND OF DX CONDENSING 'NIT (E11.,3) KwH
20 ELECTRIC DEMAND 0OF WMEATY RECOVERY DEVICE (E11,3) xwH
21 HEAT RECOVERED FROM RELIFF alR (F11,3) XwH
22 TOTAL LOAD ON PREHEAT COIL (E11,3) KwH
23 SUPPLY FAN POWER (E11,3) XwH
24  RETURN FAN POWER (E11,3) KwH
2S EXHAUST FaAN POWER (E11,3)  WwH
26 TOTAL SUPPLY AJR MASS FLOW RATE (E11,3) KG/3EC
27 TOTAL RETURN AIR MASS FLNw RATE (E11.3) KG/SEC
2R TOTAL EXHAUST AIR MA8S FLNW RATE (E11,3) XG/3EC
29 TOTAL RETURN AIR MUMIDITY RATIO (Fi1,a)
30 TNTAL RETURN AIR TEMPERATURE (F11,2) CENTIGRAOE

I0nE TN SYSTEM REPORT VARIABLES,....

TOE DFSCRIPTINN FAWMAT  REPFLE ULNITS
1 THERMOSTAT RASERDAR™ ~FAT NEMALD (E11,3) %wH
2 REHEAT COIL/FAN CNTL HFATIHNG DEMAND (E11,3) XwH
3 RECOOL COIL/FAN COTL CNOLING NEMAND (E11,3) Mwk
4 7ONE HEATING LNAD NOT MET (£11,3) KwMH
6§ ZONE COOLING LNAD NNT MFT (E{1.3) wwH
6 DESIRED SUPPLY AR TEMPERAT.FF (F11,2) CENTIGRADE
7 RETURN AIR TEMPERATURE (F11,2) CENTIGRADE
A RETURN AR WUMIDITY RaTIO (Fi1,4)
9 SUPPLY AlR ™MASS FLOw RATE (E11.3) KG/SEC
10 RETURN alR MASS FLOw RATE (E11,3) KG/SEC
1t ExHAUST AIR MAaS3 FLOw RATE (E1t,3) xG/3EC
12 FINAL HUMIDITY RATIN (F11.8)

Figure B2. (Cont'd).
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PLANT REPORTY VARIABLES ..,

CODE

e
-0 O ® N NS W e

e A S A P oy
O DT NELE WY

~NoN
-

NN
NP NN

[ RV R VR,V
-D0m

A
N

[P
o wn

e
o -~

-V ]
< o

oo b
o

DESCRIPTION

HEATING DEMAND FROM ALL FAN SYSTEMS
CONL.ING DEMAND FROM ALL FAN SYSTEMS
ELECTRIC DEMAND FROM ALL FAN SYSTEMS

FUEL DEMAND FROM ALL FAN SYSTEMS

TOTAL HEAT DEMAND

TOTAL COOLING DEMAMD

TOTAL ELECTRIC DEMAND

TOTAL FUEL DEMAND

TOTAL HEAT RECOVERED BY PLANT

RECOVERABLE HEAT wASTED RY PLANT

HEAT AVAILABLE FOR STORAGE

HEAT ACTUALLY STORED AS AND/OR COLD

GAS TURPBINE FXHAUST HEAT RECOVERABLE
DIESEL EXHAYST HEATY RECOVERABLE

GAS TURRINE LUBE HEAT RECOVERABLE

DIESEL LUBE MHEAT RECDVERABLE

DIESEL JACKET HEAT RUCOVERABLE

STEAM TURBINE HEAT RECOVERABLE

EXTRACTION STEAM TURBINE HEAT RECOVERABLE
GAS TURBINE CHILLER EXHAUST HEAT RECOVERABLE
ODIESEL CHILLER EXHAUSY HEAT RECOVERABLE
GAS TURBINE CHILLER LUBE HEAT RECOVERABLE
DIESEL CHILLER LUBE HEAT RECOVERABLE
DIESEL CHILLER JACKET HEAT RECOVERABLE
STEAM TURBINE CHILLER WY

EXTRACTION STEAM TURBINE CHILLER HEAT RECOVERABLE
DOUBLE BUNDLE CHILLER HEAT RECOVERABLE
RECUVERABLE HEAT WASTED BY DOUBLF RAUNDLE CHILLER
HEAT PUMP HEAT RECOVERABLE

RECOVERABLE HEAT WASTED BY HEAT PUMP
CHILLED WATER PUMP PONWER

HOT WATER PUMP POWER

SOLAR PUMP POWER

TOTAL COLLECTABLE SQOLAR ENERGY

SOLAR ENERGY WASTED

TANK TEMPERATURE

SOLAR FOR CDOLING

SOLAR FOR HEATING

SOLAR FOR DOMESTIC HOT WATER

SB0LAR FOR FALSE LOADING HEAT PUMP

GAS DNMESTIC HOT WATER DEMAND

FLECTRIC DOMESTIC HOT wWATER DEMAND

COOLING TOWER ENTERING WATER TEMPERATURE
CUOLING TOWER LEAVING WATER TFMPFRATURE

COCLING TOWER CONDENSER WATER FLOW RATE
EVAPORATIVE CONDENSER ENTERING WATER TEMPERATURE
EVAPORATIVE CONDENSER LEAVING WATER TEMPERATURE
EVAPORATIVE CONDENSER WATER FLOW RATE

WELL WATER CONDENSER LEAVING WATER TEMPERATURE
WELL WATER CONDENSER FLOW RATE

EQUIPMENT OPERATING CAPACEITY

DEMAND OUN EQUIPMENT TYPES

LOAD MET BY EQUIPMENT TYPEY

ELECTRIC POWER CONSUMED BY EGUIPMENT YYPES

FUEL CONSUMED BY EQUIPMENT TYPES

NUMBER DOF EACH 812€ OF EQUIPMENT UPERATING

Figure B2. (Cont'd).
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FORMATY

(E11.3)
(E11,3)
(E11,3)
(E1t,3)
(F11.3)
(£11,3)
(£11,3%)
(E11.3)
(E11,3)
(E11,3)
(E11,3)
(E11,3)
(E£11,3)
(E11.3)
(E11,3)
(F11.3)
(F11.3)
(F£11,3)
(E11,3)
(E11,3)
(E11.3)
(E11.3)
(E11.3)
(E11.3)
(E11,3)
(£11.3)
(E11.3)
(E11.3)
(E11,3)
(£11,3)
(E11.3)
(E11.3)
(E11.3)
(F11,3)
(E11.3)
(F11.2)
(£11,3)
(F11,3)
(E11.3)
(F11,3)

(E11.3)
(E11.3)
(F11,2)
(F1t,2)
(E11.3)
(F11.2)
(F11.2)
(E11,3)
(Fi1.2)
(F11.%)

(E11.9)
(F11.%)
(F11.V)
(F11.3)
(F11. %)
(F11.0)

REPFLE UN]1TS

KK
L. 1,]
KWK
KNH
KwH
KAN
L1,
KAMH
K WM
KWH
KWH
KW
KWH
L9 1, ]
KM
KWK
KWH
KAKH
KWH
KWH
KWM
KM
KWH
KWH
KWH
KNH
KK
KWK
KWH
KWH
KnH
KWhH
KWH
Kt
Kwh
CENTIGRADE
KWhH
KnH
KM
KwH

K H
KWH
CENTIGRADE
CENTIGRADE
XG/SEC
CENTIGRADE
CENTIGRADE
KG/8EC
CENTIGRADE
KG/8EC

KW

KW

K

W

KM




Report Number Description Files Used

1 Zone Variable Report RPTFLE, BLDFL

2 System Variable Report RPTFLE, AHLDFL

3 Plant Variable Report RPTFLE

4 Zones Served By System Variable RPTFLE, AHLDFL

Report

5 Plant Equipment Report RPTFLE

6 Zone Peak Report BLDFIL.

7 Content Report All attached
files

8 Surface Vertices Report RPTFLE, BLDFL

9 Weather Report BLDFL or AHLDFL

and/or WTHRFL

Figure B3. Supplied numbers and description.

Run Specification Qutline

ALL ENVIRONMENTS All design days and
default time pcriod.

Run

Run = ALL ENVIRONMENTS All design days and
Run = <DATE> specifled time period.
OR

Run = ALL ENVIRONMENTS
Run = FROM <DATE> thru <DATE>

Run = Design Days All design days; no
weather days.

Run = <DATE> No design days;
OR specified time period.
Run = FROM <DATE> thru <DATE>

No Run specification No design days;
default time period.

Figure B4. Results of specifying various RUN statements.
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”

ZONE

CODE

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1014

{BLDFL) REPORT VARIABLES

SHORT NAME

INSERHTLD
INSERCLLD
INLATLD
INRAIRHTL
INBASEHTL
IMELECLD
INGASLD
ININFIL
I0ME TERP
ATTIC TENP
CRAVL TEMWP

DESCRIPTION

I10NE
10NRE
Z0ONE
ZONE
Z0NE
10NE
I0ONE
I0NE
IONE

SENSIBLE HFATING LOAD
SENSIBLE COOLING LOAD

LATENT LOAD

RETURN AIR HEATING LOAD
BASEBOARD HEATING LOAD
ELECTRICAL LOAD

GAS LOAD

INFILTRATION (MASS FLOW RATE)
TEXPERATURE

ATTIC TEMPERATURE
CRAVL SPACE TEMPERATURE

STYSTEM (AHLDFL) REPORT VARIABLES

COdE

2001
2092
2002
2004
2003

SHORT NAME

SYSHEATLD
SYSCOOLLD
SYSGASLD
SBYSELECLD
AIRHANTYPE

Fiqure B85,

DESCRIPTION

SYSTEM HEATING LOAD
SYSTEM COOLING LOAD
SYSTEM 6AS LOAD
SYSTEM ELECTRIC LOAD
AIR HANDLER TYPE

92

FORMAT

(E11.3)
{E11.3)
(E11.3)
{E11.3)
(E11.3)
(E11.3)
(E11.3)
(E11.3)
(F11.2)
(F11.2)
(F11.2)

FORNAT

(E11.3)
(E11.3)
(E11.3)
(E11.3)
(F11.0)

BLAST codes for accessing report variables.

BLBFL UNITS

KWH
KUH
KUH
KWH
KWH
KUH
KWH
KG/SEC
CENTIGRADE
CENTIGRADE
CENTIGRADE

AHLDFL UNITS

KWH
KWH
KUH
KUH




SR kL AST REPDRT WRITEFR VERSTIN ' PR IWINARY 28 UL 8( ALl 07
KElm KEVORT T
N UNTTS w ENGLIGA
END FEPOKT
CUN. - HUAST REPVKT URITER VERSION T Lo FRELIMINART 26 HUL BC 14.31.08.
UL 4 0w VBN WEFOKT s
s & ¢ 3 @
RuUE FOR
JORYCHIE DEETCE WODULE
Crat TN Ul LIS TR 10s8 LAT:  39,00000 LONG: <2.33000 TIME JTUNE= ¢.¢
UATE DF I CENATE tU JUN BD NUMBEF 0F ENVIRONRENTS ]
WURKER OF JONES 4 wiTw 2Z0ONL NUMEERS
: : 3 4
TWIC BLpi. MAS IONE IT RECQRET FOF TAE ARQUE JONES.
& ° 3 3
AHLDFL F 0w
WOk SHDF OFF 1T wllf
ITaT 0N Cuet AT IO ITLn o STURI0AN TTHE S ZANES e
- ~Eo t N30 ONURETE P EMLTRGNKENTC T

Cetipm wLwTpRC

TR AHLDIFL HAS SYsTEM TD RE{ORDS FUR THE AROVE SYTibms,

w Mk Bty

(0 unbia, MO Tk 196%
WERTHEE STRTIOMT 11941 Calr 3@ 00000 LING= $,3300¢ TIME IONE= &7
NUMEES 0F DavCzlpe FEON 1 AN of THRL 3+ DEC &8

¥« » 3 3
REIELE 6O
WORKSHOF OFFICE MODULE

CAT® 39,6000y LONG=  92.2,000 TIME 10ME= 6.0

DAYE OF FILE CREATION 1C "JN 80 FOK S DESIGN DAYS AND ¢ UEATHER TAPE DAYT FROM 15 APK 48 THRU

NUMBER OF JONES™ 4 NUMBER OF SYSTEMS- U NUMBER QF PLANTS=
BUTLDiNG SURFAZE 20ME VERTICES SAVED FOR 31 IONE SURFACES

INFORAATION HAT REEN SAVED F0F ZONE NUMBERS -
v R 3 ‘
VARTABLES FO0K OWE " ARE-- (LOUE=SHORT WANE:
CeVERTICES SMOCTUFANTS  I=[ONMEATOCC  A=RATWEATOCC  S=LATHEATOCC  6=ELECDMDLTS

9-ulgIRaTL TS 1OIRETAIRSLTS  25=TGYSOLARS

Fiqure Bo. Qutput example «.

19 JUN 68

T=CONHEATLTS

g=RADHEATLTS




SERL E oAt KEPORYT WRITER VERSION 1. ¢ PRELIMINARFCQ 26 Jul BO 14,31.,08.
VAR{AB_ES FOF IINE . ARE-- (CODE=SHORT NAME®
CeWQCTUPANTS 1= (CONKEATOCT 4=RAMHEATOCC SelLATHEATOCC ELECDMDLTS
TORRETAIRSLTS  29=TOYSOLAKS
VARTARLES FOR IONE I ARE-- ((QDE=SHORT NAME®
TM0LCUEANTS J=CONKHEATOCC A=RANHEATOCC Sz ATHERTOCC o=ELECDMILTS
T RETALFS LTS I5eTOTSOLAKY
JARIRBLES FOF IORE 4 ARE-- (CODE=5SHORT NANKE®

nEANTS 1=CONHERTOCC 4=RADREATOL! S RTHEATOCT o=ELECDRULTS

CO=RETAIRYLTS  25=TOTSOLARY

INFORMA™ [ (N HAS BEEN SAVED FOR SYSTER NUMBERS -~

VARTABLES FOF SYSTEM T2 ARE-- (LODE=SHORT NAME®
CiINATR CC T=INHUMF CC I=QUTATR CC 4=QUTHUMR (T S=RlR mFE (T
IMFORMATION HAS BEEN SAVE[ 70K THE COLLQWING IONES SERVELD BY SYSTEN T
\ : 3 3

IONF COARE- - UDDE=aHNF T NAME
N A=lINNE T HE L CouNMTT TR0
OO ING, HUNE

Az IRMET LT MR

NGRS HUNL

.- - EPE I N
- LR L M, L .-
ax TN 4 ARE TOLECHTE T NARE
Ta URFEHMEATTOLL RERECOOLILIL 4 CUNMET REST Soeasit T
Al omie tosRETALR MR UYTEXALE MEE TOSUINGL NUKE
INEOWRNATIDN HAT kiEN SAVED FDR CT_ANT NUMBERS
4
VAR TARLET QR FLANT 4 Ak - TOIEesHOKT NANE
Tef ANHEATT RN TIav ! IsFANE BT anFANS UE Si=t0 USEMANLD

Figure 86. (Con'd).
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TeCONHEATLTS

TaLONMERTLTE

T=LONHEATLTS

x0T 00 LT
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B=RANKEATLTS

B=RATMEATLTS

B=KADHEATLTS
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SV IGHEATLTE

Q=VIGHEATLTS
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START DATE OF

10

e A = o

3

)

CERL BLAST REPORT URITER VERSION 1 0 FRELIAINARY 29 Jul B0 14.53.20.
t BECIN REFORT |
2 UNTTS a2 ENGLISH
3 TITLE = "SAMPLE ZONE REFDRI"
[ KUN = ALL ENVIRONMENTS
s FOR ZONES = ., 3,4 REFORT
) MONTHLY
7 END REPORT
«2+aREPORT END DATE EXCEEDS REPORY FILE END DATE. RFSET T0 REFORT FILE END DATE OF
“ ¢s+eREPORT START DATE PRECEEDFD REFORT FILE START GATE.RESET 10 KEPOR!
&
CERL -- BLAST REPORT WURITER UFRSION 1.0 PRELIMINARY 29 101 RO 14.53.26.
SAMPLE IONE REFORT
ENVIRONMENT | JONE D OMONTHUY SROM 0 Dt 1980 HEIC 1 01 (980
d ROCCUPANTS CONMEATOCC #ADHEATACT [ ATHEAT(
MONTH 100081y 1200RTY 1000RTY 1OOORTH 10CONTY 100O0RTY
1
HTH max .00 0. 0 0. Koo BaRl SIN0R0E 1L AU 01
1721 ARZ4 121 HR24 Q1 WRDA 1t S A n U0 MRD4 | ' MR2A L 21 HRD4
MIH NN .00 0. C i BoTedpanl S 1A0Fs0Y 1 T00Fe0t
1.2 R24 121 HR 4 T MR T HE e : COHR D4 1t HET4 01 MRZAR
MIH SUNS 0.70 0. 0. o SACEAAL 12248403 A, 0BOE402
MIR AVGS 00 0. . T N LR
TRy 0.0u v ' e ¢ Lo
|01 HRIA LT HEA ST OMR2A 11 WA Louka dhA T MR
TROMIN 9.00 0. . B R b
! T SO T IR BT O B T T S BT PO I NN T Co hd
4 t SUNS u.00 0. 0. .. DoaAGtent v s 4. bt 0
TrOAVGS 0.0v 0. 0. J DIV fugb et SRR
*
: Figqure B7. ODutput exarple £.

00RTL

LTDOE Q)
‘21 KR4
LTO0E e
21 HROA
LQAQE+02
LTaepet

Gut e
ToWkA

Lt
1K

R RIRIUN

b e

19/ 6/68

1O00RTY

“21 HR24

/21 HRZ&

121 HR24

) HR4

(DD/%A/YY)

157 4768 (DD/MA/YY?

PIFOPRD IS (ONHEATL TS RADHEATE TS VISHEATLIS RETAJRLTS TOTSOLAR:

1OACRTI

MRY IR R
1T MR
[ON

T HE™R
4,619F 04
1080 0

TLS408 0]
1020 MR

o

T k4

[ AR 2 RN )

2.080Es0)



E AD=A099 054

UNCLASSIFIED

CONSTRUCTION ENGINEERING RESEARCH LAD {(ARMY) CHAMPAIGN IL F/6 9/2
BUILDING LOADS ANALYSIS AND SYSTEM THERMODYNAMICS (BLAST) PROGR-=ETC(U)
MAR 81 D HERRONr G WALTONs L LAWRIE FYT615-79-05134
CERL=TR=E=-171=VOL=1

NL
END
e
[
6-81

oTic




ENVIRONNENT 1 ZONE 3 MONTHLY FRON 1/21/1980 THRU 1/21/1980

¥OCCUPANTS CONHEATOCC RADHEATOCC LATHEATOCC ELECUMBLIS COUNHEATLTS KALHEATLTS VISHEATLTS RETAIRCLTS TOTSOLAR+

MONTH 1000BTU  1000BTU  1000BTU  1000BTU  1000BTU  1000BTU  1000BIU  1000KTU  1000BTU
#* e mcecerems mEmmAammmmer wermmeemmaa mememmemmcom s emmemimem mammammcm e maemem - ter Emmmemm——e EEE-eeAamAn S ameE- -
% \
MIH HAX 0.00 0. 0. 0. 8.500E+01 S.100E+01 1,700E+01 1.700E+01 O, 5.862E402
1721 HK24  1/21 HR24 1720 HR24 1/21 HR24 1721 HK24 1721 HK24  1/2) WR24 1/2) HK24 1/29 HR24 1/21 HR13
MIH NIN v.00 0. 0. 0. B.500E¢01 S5.100E4G1 1.700E¢01 1.700E+401 0. 0.
1721 HR24 1721 HR24 1721 HR24 1721 HR24 1/21 HK24 1/21 WK24  1/20 HK24  1/21 HR24 1721 HR24 1721 HR24
MTH SUNS 0.00 o. 0. 0. 2.040E403 1.224t404 4.080E+02 4.080E¢02 0. 3.745E+03
MTH AVGS 0.00 0. 0. 0. 8.500E+01 5.100E+01 1.700E+01 1.700E401 O. 1.561E402
YR NAX 0.00 0. 0. 0. 8.500E¢01 5.106E+01 1.700E+01 1.700E+01 O. 5.862€+02
1721 HR24 1720 BR24 1721 HR24 1721 HR24 1/21 HK24 1721 HK24 1721 HK24  1/21 HK24 1/21 HR24 1/2) HR13
Y NIN 0.00 0. 0. 0. 8.500E401 5.100E+01 1.700E+01 1,.700E¢01 O. 0.
1721 HR24 1721 HR24 1721 HR24 1721 HR24 1/21 HK24 1721 HK24 1721 HR24 1721 HR24 1/21 HR24 1/21 MR24
YR SUNS 0.00 0. 0. 0. 2.040E403 1.224E+05 4.080E+02 4.080E¢02 0. "3, 245E¢03
X . YR AVES 0.00 0. 0. 0. 8.500E+01 S5.1006+01 1,700E401 1.700E+01 0. 1.361€+02
i i
|
CERL -- BLAST REPORT WURITER VERSION 1.0  PRELIMINAKY )9 JuUL 80 14.53.26. }
SANPLE ZONE REPORT
ENVIRONNENT 1 ZONE 4 MONTHLY FRON 1/21/1980 THKU 1/21/1980
H
‘ SOCCUPANTS CONHEATOCC RADHEATOCC LATHEATOCC ELECDMDLIS CONHEATLTS RADNEATLTS VISHEATLTS RETAIR4LTS TOTSOLAR+
MONTH 1000DTU  1000BTU  1000BTU  1000BTU  1000BTU  1000BTU  1000BTU  1000BTY  1000DTU
1
MR NAX 0.00 o, 0. 0. 8.500E401 5,100E401 1,700E+01 1.700E+01 O, 5.962E402
1721 HR24 1/21 HR24 1/20 HR24 1/21 HR24 1/21 HR24 1721 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1721 HR13
MIH HIN 0.00 o. 0. 0. 8.500E+01 5,100E401 1.700E+01 1.700E+01 0. 0.
1729 HR24  1/21 HR24 1721 WR24 1/2% HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 WR24 1/21 WA24
- MIR SUNS 0.00 o. 0. 0. 2.040E+03 1,224E403 4.080£+02 4.080E+02 O, 3.745€+03
MIN AVBS 0.00 0. 0. 0. 8.5006401 S.100E+01 1,700E+01 1.700E+01 O. 1.541E402
. YR mAX 0.00 0. 0. 0 R.Y0NE001  S.1008¢01 1,700E+01 1.700E+01 0. 9.0628402 )

1721 HR24 1721 HR24 1721 HR24 1/21 HRZ4 1/210 HR24 1/21 HR2A 1721 WR24 1721 HR24 1/21 HR24 1/21 W1}

- YR MIN 0.00 0. 0. 0. 8.500E+01 5.100E+01 1,700E401 1.700E+01 0. 0.
1721 HR24  1/21 HR24 1/21 HR24 1/2) HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/21 HR24 1/2% WR24 1/2%1 R4
YR SUNS 0.00 0. 0. 0. 2.040E+03 1,224E403 4.000E+02 4.080E+02 O, 3.743E+03
YR AVES 0.00 0. 0. 0. 8.500E+01 3.100E+01 1.700E401 1.700E+01 O. 1.361€+02

Figure B7. (Cont'd).
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CERL -- BLAST REPORI URITER VERSION t.0  FRELININAKY 29 1ML BO 14.53.26.

SAMFLE ZONE REPOK!

ENVIRONMENT 2 ZONE 2 MONTMLY FROM 7 211980 THEYN 70071 yv@0
ACCCUPANTS CONHEATOCC RADHEATOCC LATHFATONC FIFCTitil 16 CONHEATL TS KRADHEATL 1 VISHERILTS RETAIRLTS TOISOLAR+
MONTH 1000BTY 1000RTU 1000BTU 1000RTY 1000BTY 1000KTU 1000BTY 100081V 1000RIY
7
MIH nAX 0.00 0. 0 0. B.SD0F e 5 100F 401 1, T00F 0 1. 00B¢0Y O 1.664E+¢03

7/21 RR24  7/21 WR24  7/21 HR24  7/21 HR24 7/t HED&  7/20 HR2A /70 MR2A 7/210 HR24 D721 HR2A 7721 HRY

MTR HIN 0.00 0. 0. 0. 8.500F 01 5,100€401 Y,700E+01 1.700E401 O. 0.
2721 HR24  7/21 HR24 7721 NR24 7721 HR24 /)1 HEDA 2024 HR24 7721 HR24  7/20) HR24  7/21 WR24  2/21 HRD4
MTH SUNS 0.00 0. 0. 0. 2.040E 003 1. 2248403 A.080E+02 4.080E402 O, 1.2108+04
MIH AVGS 0.00 0. 0. Q. 8.5006+01 S,100F¢0t 1.7006¢01 1.200E+01 0. 5.041€402
YR MAX 0.00 ¢. 0. 0. B.500E+0T ~ 5.100€+01 T.730E+0Y T, JO0EI8Y U, T-SNE U3
N - 7/21 HR24  7/20 HR24  7/21 WR24  7/21 HR24 7/21 HR24 7/21 HE24  7/21 HR24 2/21 HR24  7/21 WR24 7/21 WRt)}
YR MIN 0.00 0. 0. 0. B8.S00E+01 S5.100£¢01 1,'00€+01 1.700E¢01 O, 0.
7/21 HR24  7/21 HR2& 7721 HR24  7/20 HR24  7/21 HR24 7/ HR24  72/21 HR24  7/21 HR24 7/21 HR24  7/21 WR24
YR SUNS 0.00 0. 0. 0. 2.040E403 1.224E403 4.080€402 4.0806¢02 0. 1.210€+04
YR AVGS 0.00 0. 0. 0. §.500€¢01 5,1008¢01 1.700E+01 1.700E¢0t 0. 3.041€+02
ENVIRONMENT 2 ZONE 3 MONTHLY FROM 7/21/71980 THRU //21/1980
1
’ WOCCUPANTS CONHEATOCC KADHEATOCC LATHEATOCC ELECDMDLTS CONHEATLTS RAUHEATLIS VISHEATLTS RETALR+LIS TOTSOLAR+
MONTH 1000BTY 10000TY 1000BTY 1000BTY 100081V 1000k1U 1000BTU 10008TU 1000kTUL
7
HIH NAX 0.00 0. 0. 0. 8.500E401 S,100E+401 1.700E+01 1,700E+01 O. 1.385E+03
7/21 HR24 7729 HK24 7/2% NR24  7/21 HKK24 7/2) HK24 7/21 HR24 7721 HR24 7/2% HR24 7/2t HR24 /21 HR12
MIH MIN 0.00 0. 0. 0. B.500E401 5.1000+¢01 1,.700E401 1.700E+01 O. Q.
7/21 HR24 7/21 HR24 2/21 HR24 7/2% KR24 /21 HR24 7/2V HR24 7/21 HR24 7/21 HR24 7/21 HR24 7/21 HR24
° MIN SUMS 0.00 0. 0. 0. 2.040E4+03 1.224E403 4.080E¢02 4.080E+02 0. 1.056E+04
MNTH AVES 0.00 0. 0. 0. B8.500E+01 S,100F¢01 1,700E401 1,700E401 O, 4,400€402
‘ YR HAX 0.00 0. 0. 0. B.500E+01  L.100E+01  1,.700E¢01 1.700E£¢01 O. 1.386E+03
7720 HR24  7/20 HR24  7/21 HR24 7/2% HR24 /20 HK24 7720 HR2A 7720 UR24 /721 HR24 2721 WK24  7/21 HRY2
a
3 Yo YR MIN 0.00 0. 0. 0. B.500E 001  H.000L¢01 1, 700EOYT 1. 700E¢01 O, 0.
i 2720 HR24 7720 HR24 7/2% HK24  7/20 HK24 )/t HR24 /21 HRM HR24 /21 HR2A 2721 NR24  7/21 HR24
(R SUNS 0.00 g. g. g. DL040E408 )L 04k r0d 4.080E402  4.0HOLO0D O, 1.054E404
YR AVGS 0.00 0. 0. 0. B8.500E¢01 5.100t¢01 1.700E+¢01 1.700E+01 O. 4.400E+02
: Figure B7. (Cont'd).
4
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CERL -- BLAST REPORT WRITER VERSION 1.0

SANPLE ZONE REPORY

2 10NE

CONHEATOCC
10003TY

0.
7/21 HR24
0.
7/21 HR24

PRELININARY 29 JUL BO

14.53.26.,

4 NONTHLY FROM 2/21/198Q0 THRU 7/21/1980

RADHEATOCC LATHEATOCC ELECONDLTS CONHEATLTS RADHEATLIS

1000870

7/21 HR24
g,
7721 HR24
0.

100087V

10003TY

8.500E¢00
T/21 KR24
8.500E+01
7/21 HR24
2.040£¢03
B.500E+01

1000970

3.100E+01
Fr2t HRZ4
5.100E+01
7/21 HR24
1.224E403
S.100E+01

100007V

1.700E+01
721 HR24
1.700E401
7/21 HR24
4.080€402
1.700E+01

ENVIRONNENT
OCCUPANTS
HONTH
7
HIH WAX 0.00
! 7121 WR24
NTH WIN 0.00
7121 HR24
NTN SUNS 0.00
NIH AVES 9.00
e NAX 0.00
. 7721 HR24
Yo NIN 0.00
7/21 WR24
. YR SUNS 0.00
Y* AVBS 0.00

0.
7/21 HR24

0.
7/21 HR24

0.

0.

0.
7/21 HR24

0.
7721 HRZ4A

0.

0.

7721 HEr4

0.

0.

Figure B7.

8.500E+01
r72% HR24

8.500E+01
T2 HE24

2.040E403

L500E+01

3.100£+01
7121 HR24

5.100€+01
/21 HR24

1.224E+03

$.100E+01

(Cont'd).

1.700E+010
7/21 RR24

1.700€+0(
7/21 HR24

4.080E+02

1.700€+01

VISNEATLTS RETAIR+LTS TOTSOLARe
1000310 10000TY 1000010
1.700E+01 0. 1.384E403
2721 HR24 2/21 HR24 7/2% HR12
1,700E+01 0. 0.

7721 HR24  7/21 HR24  7/21 UR24
4,080E¢02 0. 1.058E404
1.700E+01 0. 4.400E+02
1.700E+0t 0. 1.388E403
7/21 HR24  7/21 HR24  7/21 HR12
1.7200E401 0. 0.

7/21 HR24  7/2% HR24 7/21 WR24
4.080E+02 O, 1.056E+04
1.700E¢01 O, 4,400€+02




CERL -- BLAST REPORT URITER VERSION 1.0  FRFLININAKY 29 L 80 14.53.26.

SAMPLE ZONE REFORT

ENVIRONMENT 3 Z0NE, 2 MORTH. Y FRON  4/15/1968 THRU 4/19/19468 i

NOCCUPANTS CONMEATOCC RADHEATOCC LATHEATOCC CLECDMULTS CONHEATLTS RADHEATLTS VISHEATLTS RETAIR+L TS TOTSOLARS E
MONTH 1000BTU t1Q00RTU 1000RTH 1000BTU 1000RTU 1000RTU 1000RTU 100087y 1000RTY
4
MIH HAX 2.00 1.A99E402  J A9BE+02 41716402 1.700E+03 1.0000403 3,400E¢02 3.400E+02 0. 1.699E403
§/30 HR1S A/24 HR 9 4/24 HR 9 4/17 HIK1s 4730 HR16 4730 HR16 4730 HR16 4730 HR1S 4/30 HR2A  4/15 HRY ]
MIH MIN 0.00 0. 0. 0. 8.50GE+01  5.100E+401 1 _700E+01 1.700€+721 0. 0.
» 4/30 HR24 4/30 HR24 A/30 HR24 4/30 HRD4  4/30 HR24  4/30 HR24 4730 HR24 4/30 HR24 4/30 HR24 4/30 HR24
MIN SUMS 208.680 1.571E404  3,4865E+04 A 161E+04 2, 3876405 1. 4328405 A, 774E+04 4.774E+04 O, 1.8718+05
MTH AVGS .54 4.091E401  9.545E+01 11,0836+ 4,216E402 3,729E+02 1,243E+402 1.243E4+402 0. 4.873E+402
3
MIH HAX 2.00 1.A99E+402 3.499€402 4.254€+¢02 1,700E403 1.020E+03 3.4006+02 3.400E+402 0. 1.901E+0)
S/31 HR15 S5/20 HR 8 5/20 HR 8 5/15 HRI1S  5/31 HRY4 5/31 HR14  5/31 HRIS S/31 HR1S 5/31 HR24  S/29 HR12
MIH HIN 0.00 0. 0. 0. 8.500E+0Y  S,100E401 1,700€¢01 1.700€+401 0. 0.
5731 HR24  5/31 HR24  5/31 HR24  S/31 HR24  S/31 HR2A  5/31 HR24  5/31 HR24  5/31 HR24 5/31 HR24 5/31 HR24
HTH Sqﬂs 3982.80 2.837E¢04 4.421E404 7. 769404 A 410E+03 2.646E405 B8.820T404 B0.820E4+04 O, J.718E 405
\ MW AVGS 1) J.014E401 0.899E+01 1.044E+02 5.927E402 3,.556E+02 1,185E+02 1.185€402 . 4.977L 402
[}
MTH MAX 2.00 1.466E402 J.422E402 4,.328E+02 1,.700E+03 1.020E403 3,400€+02 3.400E+02 0. 1.559€+03
6719 HRIS 6/17 HR B 4/17 HR 8 5/10 HKk B 6719 HRI& 6/19 HR16 6/19 HRIS 6719 HR1& 4719 HR24 6/18 HR1J
MTH HIN 0.00 0. 9. 0. 8.500E+0) S5.100E+01 1.700€¢01 1.700E+01 O. 0.
6/19 HK24 6719 HR24 6/19 HR24  4/19 HR24  46/19 HR24 6/19 HR2A 6719 HR24  4/19 HR24  &6/19 HR24  46/19 HR24
MTH SUNS 226.20 1.402F+04 3,738E+04 4.BIJE+04 2.620E+05 1.572E+05 S5.23I9E+04 5.23I9E+04 O. 2.390E+0%
MIN AVGS .30 J.S1IE+01 BLI9BE+O1  1,061E402 5.745E+402 3. A47E+402 1.149E+402 1.149E402 0. 9.241E+02
YR HAX .00 V.A99E+02 3.498E+02 4,32BE402 1.700E+03 1,020E+03 3.400E¢+02 3.400E¢02 O. 1.699€+403
b 8/19 HRIS 35/20 HR £ 5/20 HR B 4/10 HR B &/19 HRI& 4/19 HRIS 6/19 HRYS &/19 HR16 &/719 HR24  4/15 MR}
« YR MIN 0.00 0. 0. 0. 8.500E¢01 S.100E401 1.700E¢0G1 1.700E+Q1 O. » 0.
6/19 HR24  8/19 HR24  4/17 HR24  &/19 HK24  4/19 HR2A  46/19 HR24  6/19 HR24 4/19 HR24 &/19 NR24  &/19 HR24
HERN YR SUNS 17.80 6.010E404 1,402E403 1.677E403 9. 416E40) S.650E+05 1.4B3E105 1.6883E+0% O. 7.979E+03
YR AVGS .92 3.794E¢01 B.O34E+0Y 1.039E+02 5.945E+02 3I.567€+402 1.189E+02 1.189E+02 O. 5.037€402
. Figure B7. (Cont'd).
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CERL -~ BLAST REPORT URITER VERSION 1.0 PRELININARY 29 JUL 80 14.53.28.

SANPLE ZONE REPOKRT
ENVIRONNENT 3 ZONE 3 MONTHLY FRON 4/15/19468 THRU &/19/1968

NOCCUPANTS CONHEATOCC RADHEATOCC LATHEATOCC ELECDMDLTS CONHEATI TS RAUHEATLIS VISHEATLTS
1000BTU 100087V 10008TU 10008TU 1000BTU 1000BTU 1000BTU

2,00  1.499E¢02 3.49BE+402 4.185E+02 1.700E+03 1.020E+03 3.400E¢02 3.400E+02
4730 HRIS 4/24 HR 9 4/24 HR 9 A4/17 HR1S A/30 HRIS 4/30 HRIS 4/30 #R14 4/30 HRIS
0.00 o0 0. 0 B.500E+01 S.100E+0% 1.700E+01 1,700E+01

4/30 HR24  4/30 HR24 A4/30 HR24 A4/30 HR24 4/30 HR24 4,10 HR24 4/30 HR24 4/30 HR24
208.80  1.572E+04 J.668E+04 4.157E404 2.387E405 1.432E+05 A.774E¢04 4,774AE+04
254 4.093E401  9.551E+01 1,083E402 6.216E402 3.729€+02 1.243E+02 1,243E+02

2.00  1.A99E+02 3. 495E+02 4.254E+02 1.700E403 1.020E+03 3.400E¢02 3.400E+02
5/31 KR1S 5/20 WR 8 5/20 HR 8 5/15 HR1S 5/31 HR1& 5/31 HR16 5731 HR146 S/31 HR14
0.00 0. 0. 0. 8.500E+01 S.100E401 1.700E+401 . .700E+01
$/31 WR24  5/31 HR24  5/3) HR24 5/31 HR24 5/3t HR24  5/31 HR24 35/31 HR24 S5/3% MR24
382.80 2.838E+04 A5.621E404 7,76BE+0A 4. 410E40% 2.646E405 B.8Z0c104 8.820E+04
.5t J.814E+01 B.899E+01 1.044E402 5.927€402 3.5S6E+02 1,185E+02 1.185€+02

2.00  1.445€402 J.419E402 A4.335E402 1.700E+03 1.020E+03 3.400E+0Y 3.400E+02
8719 HR1S 4/17 HR 8 &/17 HR B8 4/10 HR 8 /19 HR16  4/19 HRIS 4/19 HRI6 4/19 HR1S
0.00 0. 0. 0. 8.500E+01 S5.100E¢01 1.700E401 1.700E+01
5/19 HR24  4/19 HR24 &/19 HR24 6/19 HR2& /19 HR24 6/19 HRZ4 &/19 HR24 4/19 HR24
226,20  1.501E404 3.736E<04 4.B42E+04 2.620E405 LOIP2E405  5.239E404  5.239E+404
J.S1IE401 B.193E+01  1.082E402 5.745E402 3. A47E402 1.149E402 1.149E402

1.4996002 3. A9RF002 4, 339002 1,.000000% 1.0J0Ft0Y  3.400F 0, 5.400+402
/19 WRIS 4/24 HR 9 47240 HR 9 5710 HR B A/1Y HRIA 4719 HRIA 6719 HRIA  A/1Y HR1A

YR NIN 0.00 0. 0. 0. 8.500E¢01 5.100E+01 1.700E+400 1,700E+0)
6/19 HR24 6719 HR24  6/19 HR24 46/19 HR24 /19 HR2A  6/19 HR24 46/1F HRZA  6/19 HR24

Y SUNS 817.80  4.011E+04 1. 402E+403 1.477E+03 9.418E+03 J.4350E¢05 1.883E+0) 1.B03E+0S

YR AVES 252 37936401 B.USAE401  1.059E402 5.945E402 3.547€+02 1.189E+02 1.189E+02

Figure B7. (Cont'd)

RETAIR+LTS TOTSOLAR®

1000»TY

4/30 HR24
0.
4/30 HR24
0.
0.

0.
3/31 HR24
0.
3/31 MR24
0.
0.

0.
&6/19 HR24
0.
6/19 HR24
9.
0.

0.
6719 HRZA

0.
6/19 HR24

1000BTU

1.433E+03
4/30 ¥R13
0.

4/30 HR24
1.750E+¢3
4.370E+02

1.541E403
5/29 KH1D
0.
5/31 HR24
3.768E+05
9.064E402

1.9559E+03
4/13 HR13
0.
6/19 HR24
2.510€40%
5.503E+02

1.9%90E003
a/1H WR1Y

0.
6719 WR24

8.033€+03

5.073E+02




CERL -- DLAST REPORT WRITER VERPSiN 1.0

SANPLE ZONE REPORY

PRELININARY 29 JUL 80

14.53.26.

4 NONTHLY FROM 4/13/1968 THRU 46/19/1968

SOCCUPANTS CONHEATOCC RADHEATOCC LATHEATOCC

1000BTY

1000BTY

ELECEMDLTS CONHEATLTS RADHEATLTS VISHEATLIS

1000RTU

1000RTY

100081V

100001

RETAIR4LTS
1000PTU

TOTSOLAR +
100097V

ENVIRONNENT 3 70NE
NONTN 100087V
q
MK BAX 2.00 1.504E¢+02
4/30 HR1S 4/24 HRI1O
HIN NIN 0.00 0.
4/30 HR24 4/30 HR24
HIK SUNS 208.80 1.9579E404
MTN AVGS .54 4,113E+01
3
HIN MAX 2.00 1.498€+02
3/31 HR1S S5/21 KR @
MIH NIN 0.00 9.
o $/31 AR24  S/31 HRCTA
MIN SUNS 382.80 2.048E+04
NIN AVES .51 J.B28E+01
[}
MIN NAX 2.00 1.466E4+02
8719 RRIS 4/17 HR 8
MIN BIN 0.00 0.
8/19 HK24  4/19 HR24
HIN BUNS 226.20  1.394E+04
MIN AVGS .30 J.A96E¢01
YR NAX 2.00 1.304E402
4/19 HRIS 4/24 KRI1O
YR RIN 0.00 o.
6/19 HR24 4719 MR
YR SUAS 017.80 6.021E+04
YR AVGS .32 3.901E+01
£01 ENCOUNTERED.
[

3.510E402
4/24 HR1O
0.
4/30 HR24
3.685E+04
9.596E+01

3.495€+02
/21 HR 8
Q.

"S/31 HR24
6. 645E404
8.932E+01

3.422E402
/17 HR 8
0.
6/19 HR24
3.720E+04
B.1357E4+01

3.310E402
4/24 HRIC

0.
8/19 HR24

1.405£405

8.870E+01

4.155E+02
4/30 HR1S5
0.
4/30 HR24
4.132E+04
1.078E+402

4.249€402
5/15 HR1S
Q.

5731 Ml
7.733E+04
1.039E+02

4.352E+02
/10 HK 8
0.
6719 HR24
A.B66E404
1.0678402

4350800
6/10 HK It

0.
6719 HK'A

1.6736+0%

1.056E+02

L700E+03
4/30 HR14
8.500E¢01
4/30 HR24
2.387E+05
6.214E402

1.700E+03
5/31 HR14
Q.500E 401
oAt HKZ4
4, 4106405
5. 9276402

1.700E+03
4/19 HR14
8.500F401
6 +9 HRk24
2.8206405
5.74%€402

1.7008403
t:19 HRIA

H.W00E 000
Aot R

9. A16F40Y

5. 9456402

Figure B7.
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1.020E+03
4/30 HR14
5.100E+01
4/30 HR24
1.432€405
3.729E402

1.020E+03
5/31 HR1S
5.100E+0Y
Y731 HKZA
2.646E405
3.556E¢402

1.020E403
/19 HRI1S
5.100E+01
4719 HR24
1.572E405
34476402

1.020E403
4/19 HR14

3.100E+01
4719 HR24

5.650E+03

3.367E¢02

(Cont'd)

3.400F+02
4/30 HR16
1.700€+01
4/30 HR24
4.774E404
1.243E402

3.400E+02
/31 HR16
1.700E+01
2751 HRZ4
8.920E+04
1.105E+02

3.400£+02
6/19 HR16
1.700€+01
6719 HR24
3.239E+04
1.149E402

3.400E4+02
6719 HR14

1,700E+01
4719 HR24

1.BB3E+03

1.189€+02

3.400E+02
4/30 HR14
1.700E+01
4/30 HR24
4. 774E+04
1.243E402

3.400E +02
5731 HRY4
1.700E+01
3731 HR24
8.820E+04
1.185€402

3.400E+02
6719 HR14
1.700E+01
6/19 HR24
3.239E+04
1.149€+02

3.400E+02
4/19 HR14

1.700E401
4/19 HR24

1.863E+03

1.189€402

0.
4/30 HR24
0.
4730 HR24
0.
0.

0.
3731 HR24
Q.
5/31 WNR24
0.
0.

0.
8/1% HR24
0.
4719 HR24
0.
0.

0.
4719 NR24

0.
/19 HR24

0.

0.

1.455E+03
4/30 W13
0.
4/30 HR24
1.758E+035
4,.379€402

1.541E403
3/29 HR12
0.
3731 HR24
3.777€+03
5.0746E+02

1.559€+03
6718 HR13
0.
§/19 HR24
2.522E+403
5.530E+02

1.559€+0)
4718 HR1J

0.
6/19 WR24

8.037E+03

3.0046€402




CERL -- BLAST REPORY URITER VERSION 1.0  PRELININARY 2% JUL 80 15.01.12. PAGE

1 BESIN REPORT )

2 TITLE « “SANPLE DAILY PLANT REPORT®

) RUN = FRIA OJAPR THRU 03APR

q FOR PLANIS REPORT

3 DAILY

6 END REPORT
essoREPORT START DATE PRECEEDED REPORT FILE START BATE,RESET T0 REPORT START DATE OF 15/ 4/48 (DD/MN/YY)
@0soREPORT END DATE PRECEEDS REPORT START DATE. RESET T0 REPORJ START DATE OF 15/ 4/68 (DD/NN/YY)

7 BEGIN REPORT 2

CERL -- BLAST REPORT WRITER VERSION 1.0 PRELIRINARY 29 JUL 80 15.01.19. PAGE

SAKPLE DAILY PLANT REPORT

ENVIRONMENT 3 PLANT ¢ DAILY  FROMN 4/13/1948 THRU 4/15/1948
1
: FANHEAT)  FANCOOLD  FANELECD  FANFUELD  EQ BEMAND EQ LOADMET EEQ PURNET
BAY 100081V 1000BTY 1000BTY 100087V 100081TU 1000BTU 10008TU
13
MAXIAUNS S.SSPE+01 3.B9I1E+Q1 9.45SE+00 0. sSPECIALe  oSPECIALe sSPECIALs

4715 NR B 4719 HRTS 4/15 MRI? 4/13 KR24 0/ O HR O Q/ O KR O 0/ O HR O
NININUAS  2.260€¢01 1.780E401 J.195E-00 0. sSPECIALe  sSPECIALe sSPECIALS
4/19 HR 1 4715 HR & 4/15 HR24  4/15 KR24 0/ O HR O 0/ O KR O 0/ O WR O

11 LH B.404E002 7.1498402 1.453E¢02 0. SSPECTIAL®  oSPECIALe oSPECIALe
ATERAGES J.SJ3E+01 2.979E+01 4.038E¢00 O, ¢SPECIALS  eSPECIALe  sSPECIALe
NTH BAX  S.3S8Ee01 J.B91E¢01 9.835E+00 O, sSPECIALe  oSPECIALe oSPECIALe
. 4715 HR 8 4715 HRI4  4/13 NR17? 4/15 HR24 0/ O HR O O/ O HR O O/ O HR O
MIN RIN 2,.260E+01 1.780E+01 3.195E¢00 0. *SPECIALs oSPECIALe eSPECIALS
4795 HR 1 4/1S KR & 4/13 HR2A 4/15 HR24 0/ QO HR 0 0/ O KR O 0/ Q HR O
HTH SUNS  B.4B4E+02 7,149€+02 1,4338402 0, *SPECIALS SPECIAL® oSPECIALS
MTH AVGS 3.535E+01 2.979€+01 4.034E+00 0. oSPECIALe oSPECIALs sSPECIALe

eSPECIALe - VARIABLE CODE REFERENCES A WULTIPLE 1TEM DATA SET REQUIRING A SPECIAL REPORT FOR ACCESS.

Figure B8. Examples.
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CERL -- BLAST REPORT URITER VERS.ON 1.0  PRELIRINARY 20 JUL 80 15.01.19, PAGE 2

) RUN = COLUNBIA SUMMER;
? TITLE = "SANPLE SYSTEM REPORT FOR t DESIGN DAY®

10 FOR SYSTEAS = 72 REPORT VARIABLES « 1,2,3,4,5,6,10,11,25

17 END REPORT

12 BEGIN REPORT ¢

CERL -- DLAST REPORT URITER VERSION 1.0  PRELININARY 29 JUL 80 15.01.19. PAGE 1

SARPLE SYSTEN REPORT FOR 1 DESIGN DAT

ENVIRONNRENT 2 SYSTEN 72 HOURLY FRON 7/21/1980 THRU 7/21/1980

INAIR CC  INWUNR [C OUTAIR CC OUTHUNR CC AIR NFR CC 10T COL LD AIR NFR HC TOTHEATLD EXFANPUR

» HOUR DEG. F Des. F LB/HR 100081V LB/HR 100081V 10003TU

1 49,49 .0083 51.66 <0081 7,3B3E403  3.348E404 1.806E403 2,974E+04 sNODATAs

2 69.43 .0083 31.84 <0081 . 7.388E403  3.334Ee04 1.602E+03 2.970£+04 sNOUATAs

3 69,54 .0083 St.44 <0081 7,403E+03 3.398E404 1.586E+03 2.944E¢04 sNODATA®

4 49.53 .0083 $1.43 .0081 7.407E+03 3.384E+04 1.582€+403 2.93BE+04 oNODATAs

3 89,41 .0083 S1.488 008 7.421E403  3.367E¢04  1.569E403 2.915E404 sNODATA®

6 48,77 0083 S1.84 .0081 7.46BE+03  3.238E+04 1.322£403 2.852E+04 sNODATAe

? 48.34 .0082 St.49 .008) 7.490E403 3.211E404 1.500E403 2.827E+04 eNODATAs

' 8 2.7 .0081 S1.48 L0001 7.578E403 2.919E404 1.412E¢03 2.701E+04 sNODATAs

? 46.48 .0080 31,13 <0080 7,405E+03 2.879E¢04 1.335E403 2.472£+04 sNODATA

10 63,73 L0079 51.09 <0079 7,459E403 2.738E404 1.331E403 2.591E¢04 sNODATAs

" 45.42 .0077 $0.93 <0027 2.674E403  2.708E+04  1.316E403 2,572€+04 sNODATAs

12 43,97 L0078 50.90 20076 7.830E403 2.804E¢04 1.360E+03 2.639E¢04 oNDDATAS

13 648,29 L0073 31.00 L0075 7.818E¢03 2.836E404 1,372E+403  2.652E+04 eNODATAS

14 48.37 .0073 S1.04 (0073 7.61BE¢03  2.843E+04 1.371E403 2,549E+04 *NODATAS

13 66.91 0072 31.05 £0072  7.588E+03  2.92RE+04 1, 404E403 2.494E+04 sNODATAS

16 62.09 .0070 St.14 <0070 7.5B1E403 2.940E+04 1,409E+03 2,498E404 sNODATAs

17 42.20 .0049 .18 20089  7.575E403  2.954E+04 1, 414E403  2,704E+04 *NODATAS

18 46.47 0047 31.18 20087 7.434E+¢03  2.839E+04 1,35SE403  2.61SE+04 *NODATA®

19 63,93 .0085 S1.04 <0083 7.672E¢03  2.774E404 1.318E¢03  2.359E¢04 sNODATAs

20 43.55 L0044 30.97 0084 7.494E403  2.22S5E404  1.295E403 2,529E404 sNODATAs

Al 64,84 .0083 50.91 <0063 7.744E403  2.8520E¢04 1,245E403  2,452E+04 eNODATAs

22 64,28 0042 50.80 <0062 2.779E+03  2.549E¢04 1,210E403 2.399€+04 sNODATAe

23 83.92 L0081 50.72 L0061 7.809E+403 2.304E¢04 1,181£403 2,3S1E+04 sNODATAs

. 24 43.25 0080 50.47 .0080  2.840E403 2.403E+04 1,130E¢03 2.247E+04 sNODATAe

MAXTAUNS 89.49 .0083 31.88 <0081 7.B340E403 3.IBAE+04 1,408E+03 2.975E+04 sNODATA®
7/20 HR 1 7/20V HR S 2/21 MR ) 7/21 HR'S 2721 WR24 7/21 HR & 7/20 HR ' 7/21 KR | 0O/ 0 HR Q

LILALILEH] 63,23 L0040 30.47 £0060  7.383E+03 2.403E404 1.130E403 2.247E+04 SNODATAs
7/21 HR24 7/210 NR24 7/21 HR24 7/21 HR24 2/21 MR Y 7/21 WR2A 7/2% HR24 7/21 HR24 O/ 0 HR O

SEns 1603.92 A774 1228.34 1781 1.823E405 7.027€+405 3.3J4BE+O04 46.417E+05 sNODATAe

AVERAGES 84,83 .0074 31.1¢ <0073 7.595E403 2.928E+04 1.3J9SE¢03  2.474E¢04 sNODATAs

*B0DATA® - NO DATA FOR TKIS VARIABLE CODE EXISTS ON THE FILE.

Figure B8. (Cont'd).




CERL -~ BLAST REPORT URITER VERSION 1.0  PRELIRINARY 29 JUL €0 15.01.19, PAGE 2

13 TITLE = °SANPLE NONTHLY ZONE REPORT®

14 FOR 20WES = 1,3 REPORT VARIABLES = 2,3,4,3,6,25,1004,1006,1009

13 RONTRLY

§ END REPORT

®oeeREPORT END DATE EXCFEDS REPORT FILE END DATE. RESET T0 REPORT FILE END DATE OF 19/ 8/48 (DD/AN/YY)

*000PEPORT STARY DATE PRECEEDED REPORY FILE START DATE.RESET 10 REPORY START DPATE OF 15/ 4/88 (DD/NM/FY)
17 DEGIX REPORY 3

CERL -~ BLAST REPORT WRITER VERSION 1,0  PRELIAINAKY 29 JUL 80 15.01.20. PAGE 1

SARPLE NONTHLY IONE REPORT

ENVIRONMENT 3 ZONE 1 MONTHLY FRON 4/13/19468 THRU &/19/1948
B0CCUPANTS CONMEATOCC RADHEATOCC LATHEATOCC ELECDMDLTS [OTSOLAR+ ZNRAIRHTL INELECLD  ZONE TEMP
MINTH 100081V 10008TU 100087V 100081V 100087U 10008TU 1000BTY DEG. F
§
MTH MAX 2.00  1.504E402 3.509€402 4.137E+02 1.700E+03 1.499€+03 O, 1.700E+03 76.2¢
4730 HR1S 4/24 HR 9 4/28 KR 9 4/12 HR14 4/30 KR1S 4/15 HRIJ 4730 HR24 /30 HR1s 4/30 HRIZ
MTH AIN 0.00 0. 0. 0. 8.500£+01 0. Q. 8.500€+01 41.80
4/30 HR24  4/30 HR24 4/30 HR24 4730 HR24 4/30 HR24 4730 HR24  4/30 HR24 4/30 HR24 4/24 NR &
HIH SUNS 208.80 1.578E404  J3.683E+04 4,135E+04 2.337E+03 1.871E+05 0. 2.387E+03  24757.98
MTH AVGS LS4 AUITNIER0Y 9391401 1.077E402 6.214E402 4.873E+02 O, §.216E¢02 69.48
H
NTH MAX 2,00 1.499E+02 3.498£402 4,249€402 1.700£+403 1. S41E403 O, 1.700€£+03 80.47
/31 HRIS 5721 MR B8 5/21 HR 8 5/15 HR1S $/31 KR16 5/29 HR12 S/31 HR24 S$/3t KR1& S/ 2 HR1?
MIH WIN 0.00 0. 0. 0. B.300E+01 0. 0. 8.500E+01 61.92
S$/31 HR24 3/31 HR24 S5/31 HR24 5/3) HR24 5/31 HR24 5/31 HR24 5/3) KR24 S/31 HR24 5/19 HR ¢
MIH SUNS 382.80  2.84BE+04 4, 8485404 7.733E404 4, 410E403 I 718E¢05 0. 4,410£+405 53036.43
MIK MVGS .3 J.B2BE«01 B.93IE+01  1.039E¢02 5.927E402 4.997E402 0. 5.927E+02 71.2¢
é
MIH HAX 2.00 1,448E002 T.425€402 4,323E402 1.700E403 1,.339E403 O, 1.700E+03 85.59
/1% HRIS 4/17 HR B /17 HR 8 4710 HRIS /19 HR16 4/18 HRIJ 4/19 HR24 4/19 KR14 4/ 9 HRIY
MIH HIN 0.00 0. 0. 0. 8.300£+01 0. 0. 8.500E¢01 71.50
6719 KR24  6/19 WK24 /19 HR24  6/19 HR24 6/19 HR24 4719 HR2ZA 4/19 HR24 /19 HR24 &/ 1 HR 8
MTH SUNS 226.20 1.59SEe04  3.723E004 4,.852E¢04 2.820E405 2.390€¢03 O, 2.620E¢03 35781.33
MIH AVGS LS50 3.A99Ee01  B.164E01  1.068£¢402 5.745€+02 3.241€402 0. 3.745€+02 79.42
YR nAX 2,00 1,504E402 3.309E402 4,32%5E402 1.700E¢0) 1,499€+0) O, 1.700E¢03 83.53
6719 HRIS 4724 HR 9 4/24 KR 9 4/10 HRYS 6719 MRUS 4/15 HR1J &4/19% HR24 4719 HR16 4/ 9 HR19
Yt NIN 0.00 0. 0. 0. 8.300£+01 0, 0. 8.500€+01 $1.80
6/19 HR24  &/19 HR24  &/19 KR24 4/19 MR24  4/19 HR24 &/19 HR24 4719 HR24 4/19 HR2&4 4/24 WR &
YR SURS 817,80  6.022E+04 1.40SE+0S 1.473E+03 9.418E¢03 7.979€+0% 0, 9.415E405 113577.93
YR AVGS .52 J.BO2E+01 B.871E+0) 1,05.6002 5.943E402 3.037E¢02 0. §.943002 72.97

Figure B8. (Cont'd).
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CERL -- BUAST REPORT URIIER VEASION 1.0  PRELININARY 29 JUL 80 15.01.20. PAGE 2

SANPLE WONTHLY JOME REPORY

EMVIRONNENT 3 IONE 3 NONTHLY FROM 471371968 THRU 4/19/1948
DOCCUPANTS CONHEATOCC RADMEATOCC LATHEATOCC ELECDADLYS TOTSOLAKe INRAIRHTL INELECLD 10NE TENP
LILAM 100087y 100051 1000870 1000810 1e008TY 10008ty 1000BTU DEG. F
L]
NTH NAX 2.00 P 4990007 3.478£902 4. 18%E¢02 1.700E403 1.433£¢03 O. 1.700€40) 77.08
4730 MRS 4/24 KR 9 4/24 HR 9 4/1” HR14 4/30 KR14& 4/30 HR1J 4/30 KR4 4/30 HR14 4730 HRYD
NIH BN 0.00 0. 0. 0. 8.500E¢01 0. 0. 8.500€+01 41.87
4730 HR2A 4730 HR24 4730 HR24  4/30 HR24 4/30 HR2& 4730 HR24 4730 HR24 4730 HR24 4/24 HR &
MIH SUAS 208.80 1.3720004  3.00%E000 4 157E004 2.337E+05 1.7986+0% 0. 2.387E+05 27024.76
MTH AVGS .34 4.093E¢01  9.391E¢01  1,0B3E¢02 &.218E¢02 4.578BE¢02 0. 6.216E¢02 20.18
3
NTH BAX 2.00 V.498E002 3. 495E¢007 4,254E+02 1.700£403 1,541E¢03 0. 1.700E+03 80.32
S/31 HRIS  5/20 HR 8 5720 HA 8 S/15 HRIS S/31 HR1& /29 HWR12 S/31 HR24 5/31 HR1s S/ 2 HR1
MIN NIN 0.¢0 0. 0. 0, 8.300E+01 0. 0. 8.500E+O 61.99
¢ $/731 HR24  5/31 HR24  5/31 HR24  S/31 HR24  5/31 NR24  S/31 WR24  S/31 HR24  5/3) KR24 S/19 HR ¢
NN SURS 3B2.80  2.83BEv04 4.6216¢04 7. 768E+04 4.410E¢05 3.088£+03 0. 4.410E+05 33512.05
MiK AVGS .51 J.O14E+01 B.89FE*01 1, 044E+02 5.9270+02 S5.054E402 0. 5.927E402 71.92
)
LALIT) 2,00 1.485E+02 3.419E402 4. 335E+02 1.700E¢03 1.359E¢03 O, 1.700€+03 85.59%
. §/19 HRIS 4/17 HR 8 4/12 HR 8 4/10 HR 8 &/19 KRI& /18 HRIY 4/19 KR24 &4/19 HRIS 6/ § KR1¢
NIN AIN 0.00 0. 0. 0. B.300t+01 0. 0. 8.500F +01 .73
6719 HR24 4719 MR24 4719 HR24 4/19 NR24 &/19 KR4 4719 HR24 /19 HR24 8/19 KR24 &/ 2 MR &
MIH SUNS 228.20 1.001€404 3.736E+04 4,842E408 2.620E409 2.51CE+03 0. 2.620E405 35428.2t
| NIN AVES 230 3.511E01 B.193E401 1,062€¢02 S.745E402 S5.S01E02 0. S.745E¢02 78.13
! YR NAX 2,00 1.499E402 J.498E¢02 4.335E+402 1.700€403 1,.559£403 0. 1.700€+03 93.3%
’ 6719 HRIS 4/24 HR 9 4/24 HR 9 4710 HR 8 &/19 HRYS 4718 MRI3 6/39 HR24 4/19 HR1S &/ 9 HR19
Y mIN 0.00 0. 0. 0. B.500€401 0, 0. 8.500£+01 41.9
8719 HR2ZA 4719 HR2A 4719 HR2A  4/19 HR24  4/19 HP2A4 4719 HR24 4/19 HR24 4/19 KR2A 4/24 HR §
i Suns 817.80  4.011E+04 1.802E¢05 1.6776¢05 9.416£+¢05 8.035£+05 O. F.416E403 1161465.02
YL AVES .52 3.795E¢01  B8.B34E+01 1_.0SPEe02 S.945E+02 S5.073E02 O, 5.945E402 73.34
CERL -- BLAST REPGRT URITER VERSION 1.0 PRELININARY 29 JUlL 80 15.01.20. PAGE 3

18 TITLE = “SANPLE YEARLY PLANT RUN®
19 RUN = ALL ENVIRONMENTS
20 FOR PLANTS REPORT
Tt ] YEARLY
22 END REPORT
» #400REPORT END DATE EXCEEDS REPORT FILE END DATE. RESET TO REPORT FILE EXD DATE OF 19/ 4/48 (DD/NA/YY)
®00oREPORT START DATE PRECEEDED REPORT FILE START DATE,.RESET YO REPORT START DATE OF 15/ 4788 (DD/HN/TY)

23 DEGIN REPORT 8

Figure B8. (Cont'd).
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CERL -~ BLAST REPORT URITER VERSION 1.0  PRELIALNARY 2% JUL 60 13.02.57. PASE ]

SANPLE TEARLY PLANT RUN

ENVIRONNENT 1 PLANT 4 TEARLY FROM 1/21/1980 THRU 1/21/198¢0
FANHEATD FANCOOLD FANELECD FANFUELD ED DEMAND EQ LOADMET EEQ PURMET
YEAR 1000BTUY 100087V 1000870 1000BTU 1000BTU 1000KTU 10008TU
1980
1
YR RAY A 043E40Y 1,944 +01 31956400 0. oSPECIALY  oSPECTALS  eSPECIAL® :
$/2) WR & 1721 KRS 1/21 HR24 1/21 HR24 0/ O HR 0 O/ 0 KR O 0/ O HR 0
YR OAIN 3.468E001  1,634E+01  3.195E400 O, #SPECIAL®  sSPECTAL® eSPECIALS
/20 HRIS  1/21 BRSO 1/2% WMRIA O 1/2Y MR2A 07 O MR O O/ D WR QO 0/ Q HR O
YR SURS  9.8745402 42458402 7.487E401 0. eSPECIALe  oSPECIALY  SPECIALS
Yt AVES 4, 1158000  1,74%E001 3, 193E¢00 Q. oSPECLALs oSPECIALS  oSPECIALS
CERL -- BLAST REPORT WURITER VERSION 1.0 PRELININARY 29 JUL 80 15.02.57. PAGE 2

SAMPLE YEARLY PLANT RUN

ENVIRONRENT 2 PLANT 4 YEARLY FROM 7/21/1980 THRY 72/21/1980
FANHEATD  FANCOOLD  FANELECD  FANFUELD  €Q DEMAMD EQ LOADNET EEQ PURAEY
YEAR 10008TU 100081U 1000BTU 100087V 1000BTY 100QkTUY 10008TU E
1980 4
YT NAX 2.978E401  3,384E+01 3,195€+400 0. *SPECIAL®  oSPECIALs oSPECIALS
7/20 KRV 7721 HR & 7/2% WR24 7720 WR2A 0/ O MR O O/ O HR O 0/ O HR O !

AL ] 2.267E401  2,403E+01 J.195E400 0. +SPECIAL®  sSPECIAL®s #SPECIALS :
2/21 HR24  7/21 HR24 7272t HR24 7/21 HR2A 0/ O MR O 0/ QO HR O O/ O HR O

YR SUMS  4.417€4Q2 7,027€+02 7.467Ee01 O, *SPECIALs  sSFECIALs sSPECIALe

YR OAVGS  2.474E¢01  2.928E+01 3.195E+00 0. oSPECIALe  +SPECIALS +SPECIALS

Figure B8. ({Cont'd).
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] - CERL -- BLAST REPORT URITER VERSION 1.0  PRELIMINARY 29 JUL 80 15,02.37. PAGE 3

SAMPLE VEARLY PLANT RUNW

; ENVIRONAENT 3 PLANT 4 YEARLY FRON  &/15/1948 THRU 6/19/1948
x4 '
{ { FANHEATD  FANCDOLD  FANELECD  FANFLELD €0 DEMAND EQ LUKDRET EEQ PURRET
' YEAR 10008TY 1000810 1003BT0 1000B7TY 103881Y 100287y 1000871
1958

YU NAY S5.738E401  4.37CE001  9.4558400 0. SSPECTALs  @SPECIALe  #SPECIALS
/26 MR B 4/10 HRIYI 6/19 WR1A 8/19 HR24 O/ Q H® 0 O/ O HR 0 O/ O HR ¢

Yt NIN 2.0478401 1, 740E+01  3.195E400 O, *SPECTALe  aSPECIALY  SPECIALS
/10 HRIS  4/04 HR 6 4/19 MR2A 4/19 WAL Q7 Q MR O 0/ O HR 0 Q/ 0 HR 0

YR SUNS  S.412E404 4.041E¢04 B.283£403 O, ¢SPECIALe  aSPECIAL®  »SPECIALe

YR AVGS  3.417E40) 3, B14Ee01  S5.232£+00 O, oSFECIAL® eCPECIALe  sSPEClALe

#SPECIALs - VARIABLE CODE REFERENCES A MULTIPLE ITEM DATA SET REQUIRING & SPECIAL REPORT FOR ACCESS.

CERL -~ BLAST REPQORT URITER VERSION 1.0  PRELIMINARY 29 JuL 80 15.02.52. PAGE 4

24 END REPORT

- Figure B8. (Cont'd).
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CERL -- BLAST REPORT MRITER VERSICN 1.0

{47

ABS
REL
REL
aps
a8$
ABS
ABS
ABS

ORG

ABS
ABS
ABS
REL
REL
ABS
48§
ABS

0RG

ABS
ABS
ABS
REL
REL
aBs
ABS
ABS

ORG

ABS
ABS
ABS
REL
ABS
ABS
ARS

COORDINATES (FEET)

(
(
{
(
(
(
{
{

COORDINAIES (FEET)

- o n o~ -

COORDIRATES (FEET)

[P .

CODRDINATES (FEET)

(
(
(
(
{
(

(

0.0,
2.9,
0.0,
0.0,
12.0,
12.0,
0.0,
¢.0,

12.0,
12,0,
12,0,

2.0,

0.0,
240,
24.0,
12.9,

24.0,
24.0,
24.0,

2.0,

5.0,
12.0,
12.0,
24.0,

12.0,
12.0,
12.0,
2.0,
0.0,
12.0,
0.0,

£01 ENCOUNTERED.
%)

0.0,
5.0,
8.0,

25.90,
0.0,

25.0,

23,0,
9.0,

~

~

AO LADOO SO L
.

O 0000000

[ Y

30.9,
55.0,
55.0,

6.0,

8.0,
3o.o0,
35.0,
30.9,

30.0,
$5.0,
5.0,

8.0,
$5.0,
30.0,
30.0,

8.0
0.0)
3.0
8.0}
8.0
8.0
8.0)
0.0)

8.0)
0.0?
8.0)
0.0)
3.00
8.0)
8.0)
8.0)

8.0}
0.0}
8.0)
0.0)
3.0)
8.0}
8.0)
8.0}

00 @ @mOd@O D
O 0000 OO0
Pofusudhudud et

P L PN P P -~ e—— e, o -

-, e -~ -

PRELININARY 29 JUL 80

15,03, 44,

SURFACE VERTICES OF 20NE 1- LEFT END UNIT
0.0, 0.0, 0.00 t 2.0, 0.0, 0.0 ( 12,9,
2.0, 2.0, 0.0) ¢ 10.0, 2.0, 0.0) (0.0,
0.0, 8.0, 0.0) C 12.¢, §.¢C, ¢.0 v 1202,
0.0, 23.0, 0.0) t 0.0, 0.0, 0.00 ¢ 0.0,
12.0, 0.0, 0.0 ¢ 12,0, 23.¢, 0.0r ¢ 12,9,
12.0, 25.0, 0.00 ¢ 0.0, 25.¢, 0.0, ¢ 0.0,
%.0, 0.0, 8.0) « 12.0, 5.0, 8.0) ¢ 12.0,
0.0, 23.0, 0.0) ¢ t12.0, 2%.0, ¢.0) ¢ 12.0,
SURFACE VERTICES COF ZONE I LIUER MIGOLE LNIT
12.0, 0.0, 8.0) ( 24.0, 0.0, 8.0) ( 24.0,
12.0, 25.0, 0.0 ¢ 24,0, 25.0, 0.01 ( 24,0,
12.0, 0.0, 0.0) & 4.0, 0.0, 0.0 ( 24,0,
2.0, 2.0, 0.0 ¢ 10,0, 2.0, 0.0) ¢ 10,90,
0.0, 8.0, 0.0) ¢ 12.0, 8.0, 0.0) ¢ 12.0,
24,0, 25.0, 0.0 ¢ 12,0, 25.0, 0.0) ¢ 12.0,
24.0, 0.0, 0,0) ¢ 24,0, 25.0, 0.0) ¢ 24.0,
12.0, 25.0, 0.0 ¢ t2.0, 0.0, .00 (12,0,
SURFACE VERTICES OF ZO0NE 3-  UPPER MIDDLE UNIT
24.0, S5.0, 8.0) 1 12.0, 55.0, 8.0) 12,0,
24,0, 30.0, 0.0 ¢ 12,0, 30.0, 0.00 ¢ 12,0,
24.0,  55.0, 0.0) ¢ 12,0, $%.0, 0.0) ¢ 12,0,
2.0, 2.0, 0.0) ¢ 10.0, 2.0, 0.0} ¢ 10,0,
0.0, 8.0, 0.0) ¢ 12.0, 8.0, 0.0) ¢ 12,0,
12,0, 30.90, 0.0y  24.0, 30.0, 0.0) ( 24,0,
12.0, 55.0, 0.0) ¢ 2.0, 0.0, 0.0 ¢ 12,0,
24.0, 30.0, 0.0) ( 24,0, 55.9, 0.0) ( 24,0,
SURFACE VERTICES OF IONE 4- UPPLR QUTSIDE UNIT
12.0, 35.0, 8.0) 0.0, 5.0, 8.0) ( 6.0,
12,0, 10,0, 0.0y ¢ 0.0, 30.0, 0.0) (0.0,
t2.0, 55.0, 0.2 ¢ 0.0, 55.0, 0.0 ¢ 0.0,
2.0, 2.0, 0.00 ¢ 10.0, 2.0, 0.0) ¢ 10,0,
0.0, 95.0, 0.0 ¢ 0.0, 30.0, 0.0y (0.0,
12.0, 1.0, 0.0) ¢ 2,0, $3.90, 0.0y ¢ 12,0,
0.0, 30.0, 0.0) ¢ 12,0, 30.0, 0.0) ¢ 2.0,
Figure B8. (Cont'd).
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GLOSSARY

This glossary of variables is in the following format:

VARIABLE (section, number): definition of the variable

where:

VARIABLE = the 10-character abbreviation for the variable
which appears in the reports generated by
the BLAST Report Writer

section
IN

SY

Sz

PL
number

[ T | S T T ]

#OCCUPANTS (ZN,2)

AIR MFR CC (SY,5)

AIR MFR HC (SY,10) :

CONBASEHTL (2ZN,22) :

CONHEATEEQ (ZN,12) :

CONHEATGEQ (ZN,16) :

CONHEATLTS (2ZN,7)

CONHEATOCC (2ZN,3)

CONHEATOTH (ZN,19) :

DBWASTE (PL,28)

DESSUPAIRT (SZ,6)

the segment of BLAST to which the data apply
loads section

systems section

zone in systems section

plant section

variable number as shown in Figure Bl.

the actual number of occupants in the zone.
mass flow rate of air through the cooling coil.
mass flow rate of air through the heating coil.
amount of outdoor temperature controlled
baseboard heating 1oad which is convected

to the zone.

amount of the heat gain from electrical equipment
which is convected to the zone.

amount of the heat gain from gas equipment
which is convected to the zone.

amount of the heat gain from lights which is
convected into the zone.

amount of the heat gain from people which is
convected into the zone.

amount of the heat gain from other equipment
which is convected into the zone.

the amount of heat which was recoverable by the
double-bundle chiller, but was not recovered
because no demand existed for it.

the required supply air dry-bulb temperature

needed to satisfy the zone's heating and cooling
requirements.
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W

EEQ PWRMET (PL,55) :

ELECDHWDMD (PL,43) :

ELECDMDDX (SY,19)

ELECDMDHRD (SY,20) :

ELECDMDLTS (ZN,6)

ELECDMDEEQ (ZN,11) :

EQ DEMAND (PL,53)

EQ LOADMET (PL,54) :

EQ OP CAP (PL,52)

EQ SIZE oP (PL,57) :

EQFUELUSED (PL,56) :

EXAIR MFR (SZ,11)
EXFANPWR (SY,25)

FANCOOLD (PL,2)

FANELECD (PL,3)

FANFUELD (PL,4)

FANHEATD (PL,1)

FINAL HUMR (SZ,12) :

GASDHWDMND (PL,42) :

GASDMDGEQ (ZN,15)

the electrical power consumed by each equipment
type installed in the plant.

the domestic hot water demand to be met by an
electric boiler and/or solar system.

the electrical demand of the DX condensing unit.

the electrical demand of the air-to-air heat
recovery device,

the electrical demand from lights for the zone.

the electrical demand from electrical equipment
for the zone.

the demand on each equipment type installed in
the plant.

the load met by each equipment type installed in
the plant.

the operating capacity of each equipment type.

the number of each size of each equipment type
which is operating.

the amount of in-plant fuel consumed by each
equipment type in the plant.

the exhaust air mass flow rate for the zone.

the total exhaust fan power for all zones on
the system.

the total chilled water demand from all the fan
systems served by the plant.

the total electrical demand from all the fan systems
served by the plant.

the total fuel (gas) demand from all the fan systems
served by the plant.

the total heating demand from all the fan systems
served by the plant.

the zone humidity ratio at the end of the
current hour.

the domestic hot water demand to be met by a
fuel boiler and/or solar system.

the fuel (gas) demand for each zone resulting
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HEATAVAIL (PL,11)

HEATRECDB (PL,27)

HEATRECDCE (PL,21) :

HEATRECDCJ (PL,24) :

HEATRECDCL (PL,23) :

HEATRECDE (PL,14)

HEATRECDJ (PL,17)

HEATRECDL (PL,16)

HEATRECESC (PL,26) :

HEATRECEST (PL,19) :

HEATRECGCE (PL,20) :

HEATRECGCL (PL,22) :

HEATRECGTE (PL,13) :

HEATRECGTL (PL,15) :

HEATRECHP (PL,29)

HEATRECST (PL,18)

HEATRECSTC (PL,25) :

from gas equipment in the zone.

amount of high-quality (level 5) heat
available for storage in the plant.

amount of heat recovered by the double-bundle
chillers.

amount of exhaust heat recovered from the
diesel-driven chillers.

amount of jacket heat recovered from the
diesel-auriven chillers.

amount of lube heat recovered from the
diesel-driven chillers.

amount of exhaust heat recovered from the
diesel generators.

amount of jacket heat recovered from the
diesel generators.

amount of lube heat recovered from the
diesel generators.

amount of heat recovered from the extraction
steam turbine-driven chillers.

amount of heat recovered from the extraction
steam turbine generators.

amount of exhaust heat recovered from the
gas turbine-driven chillers.

amount of lube heat recovered from the gas
turbine-driven chillers.

amount of exhaust heat recovered from the
gas turbine generators.

amount of lube heat recovered from the gas
turbine generators.

amount of heat recovered by the heat pumps
in the plants.

amount of heat recovered from the steam
turbine generator.

amount of heat recovered from the steam
turbine-driven chillers.
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HEATSTORED (PL,12) :

HPWASTE (PL,30)

HTRECAIR (SY,21)

HUMADDWATR (SY,18) :

INAIR CC (SY,1)

INAIR HC (SY,7)
INHUMR CC (SY,2)

INWATERCT (PL,44)
INWATEREC (PL,47)

LATHEATEEQ (ZN,14) :

LATHEATGEQ (ZN,18) :

LATHEATOCC (2N,5)

LATHEATOTH (ZN,21) :

MEANRADTMP (ZN,24) :
MIXAIRHUMR (SY,13) :

MIXAIROUT (SY,15)

MIXAIRTEMP (SY,12) :

[ —

amount of available heat for storage (HEATAVAIL)
that is actually stored in a hot storage

tank or is used to produce chilled water

which is stored in a cold storage tank.

the amount of heat which was recoverable by the heat
pump but was not recovered because no demand
existed for it.

total heat recovered from relief air in fan
system. A positive number indicates heat
added to makeup air. A negative number
indicates heat removed from makeup air.

amount of water added by the humidifier to
air delivered to building.

air dry-bulb temperature entering the cooling
coil.

air dry-bulb temperature entering the heating coil.

humidity ratio of air entering the cooling
coil.

temperature of water entering cooling tower.

temperature of water entering evaporative
condenser.

amount of latent heat gain in the zone from
electric equipment.

amount of latent heat gain in the zone from
gas equipment.

amount of latent heat gain in the zone from
occupants.

amount of latent heat gain in the zone from
other equipment.

mean radiant temperature of the zone.
humidity ratio of the air after the mixing box.

fraction of total mixed air which is outside
air.

dry-bulb temperature of the air after the
mixing box.
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MIXAIRTMPD (SY,14) :

OUTAIR CC (SVY,3)

OUTAIR HC (SY,8)

OUTHUMR CC (SY,4)

OUTHUMR HC (SY,9)

OUTHUMRHUM (SY,16) :

OUTWATERCT (PL,45) :

OUTWATEREC (PL,48) :

OUTWATERWW (PL,50) :

PREHEATCLD (SY,22) :

PUMPPWRCW (PL,31)

PUMPPWRHW (PL,22})

PUMPPWRSOL (PL,33) :

RADBASEHTL (ZN,23) :

RADHEATEEQ (ZN,13) :

RADHEATGEQ (ZN,17) :

RADHEATLTS (IN,8)

RADHEATOCC (ZN,4)

desired dry-bulb temperature of the air after
mixing box which the economy cycle controller
tries to achieve.

dry-bulb temperature of air leaving the
cooling coil.

dry-bulb temperature of air leaving the
heating coil.

humidity ratio of air leaving the cooling
coil.

humidity ratio of air leaving the heating
coil.

humidity ratio of air leaving humidifier.

temperature of water leaving the cooling
tuwer.

temperature of water leaving the evaporative
condenser.

temperature of water leaving the well-water
condenser.

the total load on preheat coil.
chilled water pump electrical demand.

hot water pump electrical demand.

solar system pump electrical demand.

amount of outdoor temperature controlled
baseboard heating Yoad which is radiated
to the zone.

amount of the heat gain from electrical
equipment which is radiated to the zone.

amount of the heat gain from gas equipment
which is radiated to the zone.

amount of the heat gain from lights which is
radiated to the zone.

amount of the heat gain from occupants which
is radiated to the zone.




RADHEATOTH (ZN,20) :

RECOOLCOIL (SZ,3)
REHEATCOIL (Sz,2)

RETAIR MFR (SZ,10) :

RETAIR+LTS (ZN,10) :

RETAIRHUMR (SZ,8)
RETAIRTEMP (SZ,7)
RETFANPWR (SY,24)

soLcooL (pL,37)

SOLDHW (PL,39)

SOLDRAPES (ZN,26)

SOLFLOADHP (PL,40) :

SOLHEAT (PL,38)
SOLWALLS (IN,27)

SOLWASTE (PL,35)

SUPAIR MFR (SZ,9)
SUPFANPWR (SY,23)

TANKTEMP (PL,36)

THERMBASEH (SZ,1)

amount of the heat gain from other equipment
which is radiated to the zone.

zone recool coil/fancoil cooling demand.
zone reheat coil/fancoil heating demand.
total return air mass flow rate for system.

return air heat gains from lights to the
zone.

humidity ratio of the zone return air,
dry-bulb temperature of the zone return air.
total return fan electrical demand.

amount of collected solar energy used to
satisfy cooling demands.

amount of collected solar energy used to satisfy
domestic hot water demand.

amount of solar gain in drapes.

amount of collected solar energy used to
false load the heat pump.

amount of collected solar energy used to
satisfy heating demands.

amount of solar gain in walls.

amount of solar energy which could have been
collected, but was not because the solar
tank was charged to capacity.

the supply air mass flow rate for the zone.

the total supply fan power for the system.

the temperature of the solar storage tank at *
the end of the hour.

the demand for thermostat controlled
baseboard heat for the zone.




TOT COL LD (SY,6)

TOT HUMLD (SY,17)

TOTCOOLD (PL,6)

TOTELECD (PL,7)

TOTEXAMFR (SY,28)

TOTFUELD (PL,8)

TOTHEATD (PL,5)

TOTHEATLD (SY,11)

TOTHEATREC (PL,9)

TOTRETAHUM (SY,29) :

TOTRETAMFR (SY,27) :
TOTRETATMP (SY,30) :

TOTSOLAR+ (ZN,25)
ToTSOLCOL (PL,34)

TOTSUPAMFR (SY,26) :

TOTWASTE (PL,10)

UNMET COOL (SZ,5)

UNMET HEAT (SZ,4)

the total chilled water demand of the cooling
coil or the total amount of heat removed

from the system supply air by the system.

the total energy demand of the humidifier.

the total chilled water demand on the plant.

the total demand for electricity from the plant,
including electrical demands from the building,
systems, and plant.

total exhaust air mass flow rate from the
system.

the total amount of fuel consumed in the plant.
the total amount of heat demand in the plant,
including heat from systems and absorption
chillers.

the total hot water demand from the heating
coil in the system.

total heat recovered by plant from all
sources and at all levels.

return air humidity ratio for system before
mixing box.

total system return air mass flow rate.

return air dry-bulb temperature for system
before mixing box.

total solar gain in the zone.

total energy collectable by the solar system.
system total supply air mass flow rate.

total amount of waste heat at all levels
which was recoverable, but not used

in the plant.

the amount of zone cooling 1oad which could
not be met by the system.

the amount of zone heating load which could
not be met by the system.
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VERTICES (ZN,1)

VISHEATLTS (ZN,9)

WATERFRCT (PL,46)

WATERFREC (PL,49)

WATERFRWW (PL,51)

the coordinates for the vertices of each
surface in the zone description (not hourly).

amount of heat gain from 1ights that are
visible 1light.

condenser water flow rate through cooling
tower.

condenser water flow rate through evaporative
condenser.

water flow rate from well-water condenser.
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Herron, Dale

Building Loads Analysis and System Thermodynamics (BLAST) program
users manual -~- volume one supplement (version 3.0): supplement to
the BLAST users manual, version 2.0/by D. Herron, G. Walton, L. Lawrie.
-— Champaign, IL : Construction Engineering Research Laboratory ;
available from NTIS, 1981.

116 p. (Technical report ; E-171)

Supplement to CERL technical report E-153, vols. 1 and 2.

1. BLAST (computer program). 2. Buildings -- energy consumption.
I. Walton, George. 1I1. Lawrie, Linda. 1III. Title. 1IV. Series:
U.S. Army. Construction Engineering Research Laboratory. Technical
report ; E-171.
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