
DO 1 roup 

En and Envi n 
Lawrence Berkel 

B C 

TWO-WEEK LOAN COPY 

This is a Library Circulating Copy 
which may be borrowed for two weeks. 
For a personal retention copy, call 
Tech. Info. Division, Ext. 6782 

Supported by United States 

ivis n 
Laborato 

rnia 

Office of Assistant Secretary for on and 
ivision of Buildings and Community 

Berkeley 
orato 

rgonne National Los 

Prepared for the U Department of Energy under Contract W-7405-EN 

LBL-8568 
UC-95d 

ons 

c 





BDl, SUMMARY 

DOE~· I 

l.awrence 

, California 

Office of Conservation 
Division of and 



Preface 

This document contains in concise form the basic information on 
commands and keywords in the Building Design Language as well as 
supplementary tables and charts. It is to be used in conjunction 
other DOE~l documentation. 
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Keys to Command and Keyword Summary: 

vv'r!!"Jll'i!~I!J (abbrev., max allowed) 

KE~JORD(abbrev.)(default; and dimension) 

I. 111 signifies a required command or keyword. 

2. signifies that a u~name is mandatory. 

3. (=) signifies that a u~name is optionaL 

4. Otherwise no u~name is permitted. 

5. Unless otherwise noted, the LIKE keyword is permitted. 

all 
a few 
with 

6. § signifies that any keyword from this subcommand may be placed in 
this command. 

7. RM is the DOE~! Reference Manual. 

8. HF77 is the ASHRAE Handbook of Fundamentals,l977. 



s c CH 

( INPUT Lop_ED 

[Tirl:E'j [RU~RIOD~ 

~ 

[JiYILDING-LOCATION!] ~IAGNO~ 

[ SET-DEFAULT=:§} 

[DEsiGN-DAY I 

I DAY-SCHEDULE 8 1 
!WEEK-SCHEDULE bl 

I SCHEDULE c 

I MATERIAL a 
I LAYERS bl !GLASS-TYPEcJj 

1CON STRUCTION c1 

I BUILDING-SHADE t-----, 
I 

J=s£~~=c~N~Il:lf~sj _1 
r 

I sPlcE I I 
I 

~!EXTERIOR-WALL}--~-~ 
I WINDOW ~----J 

!INTERIOR-WALL~ [UNDERGROUND-FLOOR ~~ !UNDERGROUND-WALL<) 
J.. A ,l 

[ LOADS-REPORT a! IREPORT-BLOCKb 

!HOURLY -REPORT c 

I END I 
[ COMPUTE LOADS] 

Referenced command routing 

c~~~--- bcommand routing 

~---~ Implied command routing 

XBL 7811-12786 
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LOADS SUMMARY 

LO ~PUT LOADS 
Required for Loads input 

TITLE(5) (Followed by up to 40 characters) Lla 

RUN-PERIOD (12) 
month day year THRU month day year 

or 
month day year FOR N DAYS 

[Note: N must not exceed number of days remaining in month] 
[Note: Beginning and ending dates must be within a calendar year) 
[Note: Code-word for month is the first three letters of month name] 

BUILDING-LOCATION(BL,1) 
®LATITUDE(LAT) (-; 0. 0 to 90.0 deg) 
~LONGITUDE(LON)(-;0.0 to 360.0 deg) 
~ALTITUDE(ALT)( ;-1000 to 20000 feet) 
QITIME-ZONE(TZ)(-;-12 to 12) 

HOLIDAY-CODE(HC)(O;O,l) 
DAYLIGHT-SAVINGS(DS)(O;O,l) 
BUILDING-AZIMUTH(BAZ)(0;-360 to 360 deg) 

Time Zone Code 
4-Atlantic 8-Pacific 
5-Eastern 9-Yukon 
6-Central 10-Hawaii 
7-Mountain 

[Note: HC = 0 ~ u.s. Holidays assumed; HC = 1 - no holidays assumed] 
[Note: DS = 0 - Daylight Savings correction; DS = 1 - no Daylight 

>avings correction] 

Llb 

DIAGNOSTIC(DIAG)(CAUTION;ERROR,WARNING,CAUTION,COMMENT) 
ABORT(CAUTION;ERROR,WARNING,CAUTION) 

Lld 

SPACING SINGLE DOUBLE 

DEFINE(SO) L2a 
U-NAME VALUE, U-NAME = VALUE,etc. [Note: for c runs] 

VALUE, 



BDL-5 

State City Latitude Longitude~~------~ 
(high feet) (low feet) Zone 

Alabarna:~·~·-·~~-Birmlngham··· 33.18 ~·~."'80~-~1;o6o 496 6 
Arizona~~-·~-~:Pnoeni~·~-·~·~rr. 45 112.07 I, 160 1, 058 7 

California 

Hinnesota 

Missouri 

·Nebraska 

New York 

Ohio 

Oklahoma 

Tennessee 

Texas 

Los 
Oakland 
San Diego 
San Francisco 
San Jose 

M:i.nneapolis 
Saint Paul 
Kansas City 
Saint Louis 
Omaha 

New York 
Rochester 

Cleveland 
Columbus 
Toledo 
Oklahoma City 

571 
0 

245 

1, 050 570 5 
893 685 5 
62 7 570 5 

1, 050 6 
620 6 



(=) DESIGN-DAY(3) L3 
DRYBULB-HI ( ~; 0 to 12 0°F) DRYBULB-LO ( ~ ; -40 to 90° F) 
HOUR-HI(~; 1 to 24) HOUR~LO(-; 1 to 24) 
DEWPT-HI (-; 0 to 90°F) DEWPT-LO (-; -40 to 80°F) 
DHOUR-HI ( ~; 1 to 24) DHOUR-LO (-; 1 to 24) 
WIND-SPEED (-; O. 0 to 30.0 kts) WIND-DIR(-; 0 to 15) t 
CLOUD-AMOUNT(-;0 to 10) CLEARNESS(-;0.9 to 1.1) 
MONTH(-;1 to 12) CLOUD-TYPE(~;O to 2)'f 
GROUND-TEMP(-;20 to 80°F) 

- North;4- East;8- South;l2 -West 
~ 0- Cirrus;1- Stratus;2- between Cirrus and Stratus 
[Note: If command used, all ] 

DAY-SCHEDULE(DS,64) L4a 
(mth hour,m+nth hour) value 

or (mth hour,m+nth hour) valuem,valuem+1•••• ,valuem+n 
or a mixture of these options 

[Note: All 24 hours must be accounted for] 

WEEK-SCHEDULE(WS,64) L4b 
(mth day,m+nth day) u-name of day-schedule 

or (mth day) u-name of day-schedule 
or mixture of these options 

[Note: Code-word for days of week and Holiday is first three 
letters of name. Also, ALL - Sunday thru Saturday + Holiday; 
WEH -weekends +Holidays; and WD -weekdays] 
[Note: Must preserve order of Sunday,Monday, Tuesday,Wednesday 
Thursday,Friday, Saturday, Holiday] 
[Note :All days of week + Holiday must be accounted for] 

SCHEDULE(SCH,32) L4c 
THRU month day u-name of week-schedule 
THRU month day u-name of week-schedule 
etc. 

[Note: Every day of year must be accounted for] 
[Note: A maximum of 10 THRU' s per command] 

MATERIAL(MAT,210j) L5a r THICKNESS(TH)(-;0.0 to 1.0 feet) 
Qc CONDUCTIVITY(CON)(-;0.0 to 30.0 Btu-ft/hr-ft 2-°F) 

I DENSITY(DE)(-;0.0 to 500.0 lb/ft 3) 
l SPECIFIC-HEAT(SPH)(-;0.0 to 5.0 Btu/lb-°F) 

or 
Ill{ RESISTANCE (RE) (-; O. 0 to 40.0 hr-ft 2-°F /Btu) 

T 206 of 210 are used by the materials library. This library may 
be deleted if user needs to ify more than four materials. 
[Note: See RM Chap.XI or HF77 tp.37 for materials data] 



LAYERS(LA) or WALL~TYPE(10)t L5b 
® MATERIAL~l(M1) [Note:Value must be either the u~ 

name of a material or a code-word 
from the materials library] 

THICKNESS~l(Tl) [Note:Must be specified if different 
from that specified in MATERIAL com­
mand or materials library] 

MATER.IAL~9(M9) 

THICKNESS~9(T9) 

® INSIDE-FILM-RES(IFR)( ;0.0 to 5.0 hr-ft 2-°F/Btu) 
t L~I~K~E~k-e_y_w~~o~rd not allow~d. 
[Note: List materials from outside to inside; do not specify 
outside air film] 

CONSTRUCTION(CONS,32) L5c 
r~ LAYERS(LA) or WALL-TYPE(WT) u-name 

< or 
l~ U-VALUE(U)(-;0.0 to 20.0 Btu/hr-ft 2-°F) 

ABSORPTANCE(ABS)(0.7;0.0 to 1.0) 
ROUGHNESS(R0)(3;1 to 6) 
WALL-INFILTRATION(WIF)(O.O;O.O to 160.0)t 

1 For craCK method only. · 
[Note: See RM Chap. III for tables of values of ABS,_ RO, and WIF] 

PANES (P) (1; 1, 2) 
GLASS-SHADING(GS)( ;0.0 to 1.0) 

< or 
l~ GLASS-TYPE-CODE(GTC)( ;1 to 8) 

SHADING-SCHEDULE(SS) u-name of schedule 
GLASS-INFILTRATION(GI)(O.O;O.O to 160.0)t 

i ca 1 values ] 

BUILDING-SHADE , te: LIKE not allowed] 
10000.0 ft) 
10000.0 ft) 
10000.0 ft) 

X-BUILDING(XB or X)(0.0;-10000.0 to 
Y-BUILDING(YB or Y)(0.0;-10000.0 to 
Z-BUILDING(ZB or Z)(0.0;-10000.0 to 
HEIGHT(H)(O.O;O.O to 2000.0 ft) 
WIDTH(W)(O.O;O.O to 2000.0 ft) 
SURFACE-AZIMUTH(SAZ)(0.0;-360 to 360 deg) 
TILT(T)(90.0;0.0 to 180.0 deg) 
TRANSMITTANCE(TR)(O.O;O.O to 1.0) 

[Note: XB,YB, are coordinates of lower left hand corner in the 
building coordinate system of the shading surface when viewed 
from the tip of the outwardly drawn normal] 

L5d 

L6 



=SPACE~CONDITIONS(SC,32) 

TEMPERATURE(TEMP)(70.0;50.0 to 85.0°F) 
PEOPLE~SCHEDULE(PS) u-name 
NUMBER-OF-PEOPLE(NOP)(O;O to 10000) 
PEOPLE-ACTIVITY(PACT)(400.0;300.0 to 1500.0 Btu/hr) 
LIGHTING-SCHEDULE(LS) u-name 
LIGHTING-TYPE(LT)(1;1,2,3,4)t 

(LIGHTING-KW(LKW)(O.O;O.O to 200.0 kW) 
:f:: or 

lLIGHTING-W/SQFT(LWSF)(O.O;O.O to 10.0 W/ft 2) 
LIGHT-TO-SPACE(LTS)(lOO;O to 100 %) 
EQUIPMENT-SCHEDULE(EQS) u-name 

(EQUIPMENT-KW(EQKW)(O.O;O.O to 200.0 kW) 
or 

LEQUIPMENT-W/SQFT(EQWSF)(O.O;O.O to 100.0 W/ft 2) 
EQUIPMENT-SENSIBLE(EQSEN)(O.O;O.O to 20000.0 Btu/hr) 
EQUIPMENT-LATENT(EQLAT)(O.O;O.O to 20000.0 Btu/hr) 
INF-SCHEDULE(IS) u-name 
INF-METHOD(IM)(0;0,1,2) 

rAIR-CHANGES/HR(AC)(O.O;O.O to 30.0) 
:f:: 0 r 

liNF-CFM/SQFT(IC)(O.O;O.O to 20.0 cfm/ft 2) 
NEUTRAL-ZONE-HEIGHT(NZH)(0.0;-1000.0 to 1000.0 ft) 
FLOOR-WEIGHT(FW)(50.0;0.0 to 200.0 lb/ft 2)* 
ZONE-TYPE(ZT)(CONDITIONED;CONDITIONED,UNCONDITIONED) 

T 1 - Recessed fluorescent; 2 - Fluorescent,return air through fixture; 
3 - Fluorescent,supply and return air through fixture; 4 - incandescent. 

t If both specified, co~tribution ~s added. 
* Light-we~ght<SO lb/ft ; 50 lb/ft ~medium-weight<100 lb/ft 2; 

100 lb/ft <heavy-weight. 

INF-METHOD 
0 1 

Keyword No Air Change Method 

Infiltration With wind ~Jithout wind 
correction correction -AC - fill -

IC - - fill 

WIF - - -
GI - - -

NZH - - -
INF-SCHEDULE - * * 

Not used; lll Required; * If not specified,always on 

SPACE(S,64) 
lll FLOOR-AREA( FA)(-; O. 0 to 100000.0 ft 2) 

ffill SPACE-HEIGHT(SH)(-;1.0 to 50.0 ft) 
< or 
llll VOLUME(V)(-;1.0 to 106 ft3) 

SPACE-MULTIPLIER(SM or M)(1;0.0 to 99.0) 
§ SPACE-CONDITIONS(SC) u-name 

X-BUILDING(XB or X)(0.0;-10000.0 to 10000.0 ft) 
Y-BUILDING(YB or Y)(0.0;-10000.0 to 10000.0 ft) 
Z-BUILDING(ZB or Z)(0.0;-10000.0 to 10000.0 ft) 
SPACE-AZIMUTH(SAZ)(0.0,-360.0 to 360.0 deg) 

2 
Crack 

Method 

-
-
fill 

fill 

fill 

* 

18 

L! 



(=) EXTERIOR~WALL(EW) or ROOF(128) 19 
@ HEIGHT(H)(O.O;O.O to 2000.0 ft) 
@ WIDTH(W)(O.O;O.O to 2000.0 ft) 
~ CONSTRUCTION(CONS) u~name 

X(0.0;~100QO.O to 10000.0 ft) 
Y(0.0;~10000.0 to 10000.0 ft) 
Z(0.0;~10000.0 to 10000.0 ft) 
AZIMUTH(A) or SURFACE~AZIMUTH(0.0;~360.0 to 360.0 deg) 
TILT(T)(90.0;0.0 to 180.0 deg) 
GROUND~REFLECTANCE(GR)(0.2;0.0 to l.O)t 
MULTIPLIER(M)(l.O;O.O to 99.0) 
X-DIVISIONS(XD)(2Q.O;l.O to 120.0) 

t See ~RM Chap. III for typical values. 

(= 

WINDOW(WI) or SKYLIGHT(l28) 
@ GLASS~HEIGHT(GH)(~;O.O to 40.0 ft) 
@ GLASS~WIDTH(GW) ( ~; O. 0 to 1000.0 ft) 
~ GLASS~TYPE(GT) u~name 

XW or J(0.0;-10000.0 to 10000.0 ft) 
YW or K(0.0;-10000.0 to 10000.0 ft) 
SETBACK(SETB)(O.O;O.O to 36.0 ft) 
MULTIPLIER(M)(1.0;0.0 to 99.0) 
SKY~FORM~FACTOR(SFF)(O.S;O.O to 1.0) 
GROUND-FORM~FACTOR(GFF)(0.5;0.0 to 1.0) 
X~DIVISIONS(XD)(20.0;1.0 to 120.0) 

INTERIOR~WALL IW or FLOOR )(128) 
@ AREA(-;0.0 to 100000.0 ft 2) 
~ CONSTRUCTION(CONS) u-namet 
~ NEXT-TO (NT) u ~namei= 

MULTIPLIER(M)(l.O;O.O to 99.0) 
~~u~~~n~a~m~e~m~u~s·-t~r-e~f~e-r~to~q-u~i-c~k---t-ype construction. 
;: U~name is name of contiguous space; wall should be specified 

once in 

LlO 

Llla 

(=) UNDERGROUND-WALL(UW) or UNDERGROUND~FLOOR(UF)(64) 
~ AREA(--;0.0 to 10000.0 ft 2) 

Lllb or c 

~ CONSTRUCTION(CONS) u~namet 
MULTIPLIER(M)(l.O;O.O to 99.0) 

t U~name must refer to quick~type construction. 

LOADS~REPORT(1) Ll2a 
code~word list(L0l;L01,L02,L03,V01,V02,V03,V04,V05, 

V06,V07,V08,V09,V12,Vl5,ALL) 
~--~~~~--~~~·~---

[Note: 101 is always provided. See RM Chap. III for definitions.] 



(=) 

REPORT-BLOCK(R-B,60) Ll2b 
~ VARIABLE-TYPE(V-TYPE)(--;GLOBAL,BUILDING,u-name 

of SPACE,u-name of ROOF or 
EXTERIOR-WALL,u-name of 
WINDOW) 

QJ VARIABLE-LIST(V-L) (-;code-numbers, see RM Chap. II) 

HOURLY-REPORT(H-R,30) 
~ REPORT-SCHEDULE u-name of schedule 
~ REPORT-BLOCKS{R-B) list of u-names of Report Blocks 

Ll2c 
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MS COMMAND CH 

[ INPUT SYSTEMS 

[ DEFINE aj [D)AGNOSTIC bj 

SCHEDULE 

~------- --- --, 
1 ZONE-CONTROL a 1 
-~~~~ =..-.~~~~' 

,----------, 
1 _ _3_9NE-!-l_R___t:l 

~svsTEM-:_coNTROL ,-~-~svsrEM-AiR-i)l lsvsTEM=f=Lulo81 
~-------------r 1 ------------ -----~----- 5 
,----------- --11 I ,---------------n I 
1 SYSTEM-FANS c, I 1 1 SYSTEM-TERMINAL d 1 1 
-------r------- 1 ------~-------- 1 

L ..-...L...!.-----....._ l I ::.::. ___________ ...! 

I SYSTEMS-REPORT a] REPORT-BLOCK b 

[ END I 

l COMPUTE SYSTEMS I 

Referenced command routing 

Subcommand routing 

XBL 7811- 12785 



SYSTEMS SUMMARY 

INPUT SYSTEMS so 
Required for Systems input 

DAY-RESET~SCHED(D~R~S,30~#DSps) S2d 
SUPP1Y-HI(S-H)(0;60 to 150°F) or (0.0;0.0 to 1.0) 
SUPP1Y-10(S-1)(0;-20 to 60°F) or (0.0;0.0 to 1.0) 
OUTSIDE~HI(O-H)(O;O to 150°F) 
OUTSIDE-10(0-1)(0;0 to 150°F) 

ZONE-CONTR01(Z-G,10) S3a 
Ill DES IGN~HEAT~TEMP (D-H ~T) (- ; 60 to 80°F) 
Ill HEAT~TEMP~SCHED(H~T-S) u~name 

Ill DESIGN-COOL-TEMP(D-C-T)(-;65 to 85°F) 
Ill COOL-TEMP-SCHED(C-T-S) u-name 

THERMOSTAT-TYPE(T-T)(PROPORTIONAL;TWO-POSITION(T-P), 
PROPORTIONAL(PROP)) 

THROTT1ING-RANGE(T-R)(2;0.1 to 5.0°F) 



ZONE~AIR(Z~A, S3b 
( AIR~CHANGES/HR(A~C/HR)(0.0;0.5 to 10.0/hr) 
~ CFM/SQFT(0.0;0.5 to 3.0 cfm/ft2) 
l ASSIGNED~CFM(A~CFM) (0; 0 to 500000 cfm) 
f OUTSIDE-cHANGES(O~C)(O.O;O.Ol to 20.0/hr) 
~ OUTSIDE-CFM/PER(O-CFM/PER)(O.O;O.O to 30.0 cfm/person) 
l OUTSIDE-AIR~CFM(O-A-GFM)(O;O to 500000 cfm) 

EXHAUST~CFM(E~CFM)(O;O to 500000 cfm) 
EXHAUST-STATIC(E-S)(O.O;O.l to 10.0 in of WG) 
EXHAUST-EFF(E-E)(0.8;0.1 to 0.95) 

-CFM is given, -C HR and CFM SQFT are ignore • A-CFM 
not given, maximum of A-CFM and CFM/ is used. Similarly for 
0-A-GFM, 0-C, and 0-CFM/PER 

ZONE 

t Must 

ZONE-TYPE(Z-T)(CONDITIONED;CONDITIONED(CON), 
UNCONDITIONED (UN CON), PLENUM (PLEN)) 

ZONE~CONTROL(Z-C) u-name 
ZONE-AIR(Z-A) u-name 
ZONE-MULTIPLIER(Z-M)(l.O;O.O to 99.0)t 
HEAT-MAX(H-M)(0;-999999 to 0 Btu/hr) 
COOL~MAX(C-M)( 0 to 999999 Btu/hr) 
BASEBOARD-CONTROL(B-C)(OUTSIDE-RESET; 

OUTSIDE-RESET,THERMOSTATIC) 
BASEBOARD-RATIO(B-R)(0.0;0.4 to 1.2) 
PANEL-LOSS-RATIO(P-L-R)(O.O;O.OS to 1.0) 

MULTIPLIER in Loads for co SPACE. 

S4 

= SYSTEM-CONTROL(S-C,10) S5a 
MAX~SUPPLY-TEMP(MAX-S-T)(--;70 to 200°F) 
HEATING-SCHEDULE(H-S) u-name 
MIN~SUPPLY-TEMP(MIN-S-T)(--;50 to 70°F) 
COOLING-SCHEDULE(C-S) u-name 
HEAT-CONTROL(H~C)(CONSTANT;CONSTANT,COLDEST,RESET) 

HEAT-SET~TEMP(H~S~T)(l10;70 to 200°F) 
HEAT-RESET~SCBED(H-R~S) u~name 

COOL-CONTROL(C~C)(CONSTANT;CONSTANT,WARMEST,RESET) 

COOL~SET-TEMP(C-S-T)(55;50 to 70°F) 
COOL-RESET~SCHED(C-R-8) u~name 

MAX-HUMIDITY(MAX~H)(l.0;0.006 to 0.1 lbs H20/lbs Air) 
MIN~HUMIDITY(MIN-H)(0.0000l;0.002 to 0.01 lbs HzO/lbs Air) 
BASEBOARD-SCHED(B~S) u-name 

SYSTEM-AIR(S-A, 10) SSb 
SUPPLY-cFM(S~CFM)(O;lO to 999999 cfm) 
RETURN~CF:t1(R-CFM) (0; 10 to 999999 cfm) 
MIN-GUTSIDE~AIR(M-G~A)(O.O;O.O to 1.0) 
OUTSIDE-CONTROL(FIXED;FIXED,TEMP,ENTHALPY) 
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SYSTEM-FANS(S-FAN,lO) SSe 
FAN-SCHEDULE(F-S) u-name 
FAN-CONTROL(F-G)(SPEED;SPEED,INLET,DISCHARGE) 

fill SUPPLY-STATIC(S-S)(-;0.5 to 20.0 in of WG) 
fill SUPPLY=EFF(S-E)(-;0.1 to 0.95) 

RETURN-STATIC(R-S)(0.0;0.5 to 20.0 in of WG) 
RETURN-EFF(R-E)(0.85;0.1 to 0.95) 

SYSTEM-TERMINAL(S-T,lO) S5d 
REHEAT-DELTA-T(R-D-T)(O;O to 80°F) 
INDUCTION-RATIO(I-R)(O.O;O.O to 6.0) 
MIN-CFM-RATIO(M-C-R)(l.O;O.O to 1.0) 

SYSTEM-FLUID(S-FLU,10) 
CHANGE-QVER-HI(C-o-H)(0;20 to 80°F) 
CHANGE-OVER-LO(C-o-L)(0;20 to 80°F) 
MIN-FLUID-TEMP{MIN-F-T)(0;40 to 80°F) 
MAX-FLUID-TEMP(MAX-F-T)(0;80 to 100°F) 
FLUID-HEAT-CAP(F-H-C)(0;0.01 to t Btu/°F) 

t No upper limit. Value is total fluid mass x Specific heat. 

(=) 

SYSTEM(SYST,lOO) 
§ SYSTEM-CONTROL 
§ SYSTEM-AIR 
§ SYSTEM-FANS 

~ SYSTEM-TERMINAL 
!ll SYSTEM-FLUID 

fill SYSTEM-TYPE(S-TYPE)(-;see pages BDL-16 to BDL-31) 
VARIABLE-TEMP(V-T)(ON;ON,OFF) 
SIZING-RATIO(S-R)(l.O;O.S to 2.0) 
RETURN-AIR-PATH(R-A-P)(DIRECT;DIRECT,DUCT, 

PLENUM-ZONES(P-Z)) 
ECONO-LIMIT-TEMP(E-L-T)(0;50 to 70°F) 
RECOVERY-EFFECT{0.0;0.2 to 0.8) 
PLENUM-NAMES(P-N) list of plenum zones in system(3 max) 

fill ZONE-NAMES(Z-N) list of zones in system,including 
plenum zones 

PLANT-ASSIGNMENT(P-A,4) 
SYSTEM-NAMES(S-N) list of tem names in this 

SYSTEMS-REPORT(S-R) 
VERIFICATION{VERI)(-;SV-A) 
SUMMARY ) SS-A SS-A SS-AM(Met 

SSe 

S6 

REPORT-BLOCK(R-B,60) S8b 
VARIABLE-TYPE(V-TYPE)(-;GLOBAL,u-name of ZONE, 

u-name of SYSTEM,u-name 
of PLANT-ASSIGNMENT) 

VARIABLE-LIST (V-L) (-;code-numbers, see RM Chap. II) 



REPORT~SCHEDULE u~name 

REPORT~BLOCKS(R~B) list of u-names of 

Re ired at end of 

simulation 

Blocks 

Use if want BDL and simulation to st 

s 



Applicability of Commands and Keywords to System Types 

ZONE 

SYSTEM-CONTROL 

SYSTEM-FANS 
SYSTEM 

DESIGN-HEAT-TEMP 
HEAT-TEMP-SCHED 
DESIGN-COOL-TEMP 
COOL-TEMP-SCHED 
THERMOSTAT-TYPE 
THROTTLING-RANGE 
ZONE-CONTROL 
ZONE-TYPE 
ZONE-MULTIPLIER 
HEAT-MAX 
COOL-MAX 
HEATING-SCHEDULE 
COOLING-SCHEDULE 
FAN-SCHEDULE 
SYSTEM-TYPE=SUM 
ZONE-NAMES 
SYSTEM-CONTROL 
SYSTEM-FANS 
VARIABLE-TEMP 
SIZING-RATIO 
PLENUM-NAMES 

e: SUM 

m 
~(only if VARIABLE-TEMP=ON) 
6li 

(l't (only if VARIABLE-TEMP,ON) 
PROPORTIONAL 
2°F 

~ONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load 
Peak load 
Always on 
Always on 
Always on 
Q 

Q 

~N 
1. 0 
No return air plenum 



ZONE.:..AIR 

ZONE 

SYSTEM~CONTROL 

SYSTEH-AIR 

No.l~System Type: Single Zone Fan System 
with tional Sub~Zone Reheat SZRH 

HEAT~TEMP~SCHED No heating capacity 
DESIGN~COOL~TEMP ~ 

COOL~TEMP~SCHED No cooling capacity 
THERMOSTAT~TYPE PROPORTIONAL 
THROTTLING~~ANGE 2°F 

~A11r~cHKNGES~--~~1 +r---r;B_a_s_e--ra-· on.nea tTngTcooling 
CFM/SQFT x loads,supply air,uT,and 
ASSIGNED~CFM J L sizing ratio 
OUTS IDE~CHANGES 1 r 
OUTSIDE~CFM/PER 
OUTS IDE~AIR~CFM 
EXHAUST~CFM 

EXHAUST~EFF 

EXHAUST~STATIC 

ZONE~Ol\rfiWL~~· 

ZONE~AIR 

ZONE~ TYPE 
ZONE~MULTIPLIER 

HEAT~MAX 
COOL~MAX 

BASEBOARD~CONTROL 
BASEBOARD~ RAT 10 
MAX~SUPPLY~TEMP 

MIN~SUPPLY~TEMP 

HEATING~SCHEDULE 

COOLING~SCHEDULE 

MAX~HUMIDITY 

MIN~HUMIDITY 

BASEBOARD~SCHED 

SUPPLY~CFM 
RETURN~CFM 

MIN~OUTSIDE~AIR 

OUTSIDE~CONTROL 

SUPPLY-EFF 
FAN-SCHEDULE 
FAN~CONTROL 

RETURN~STATIC 

RETURN~EFF 

ZONE~NAMES 

SYSTEH~CONTROL 

SYSTEM~AIR 
SYSTEM~FANS 

SYSTEM~TERMINAL 

VARIABLE-TEHP 
SIZING~RATIO 
RETURN~AIR~PATH 

RECOVERY-EFFECT 
ECONO~LIMIT~TEHP 

PLENUM-NAMES 

)( 

J L 

1 
> 
J 

Based on MIN~OUTSIDE~AIR 

0 
0.8 
o.o 

CONDITIONED 
Must equal SPACE~MULTIPLIER 
Peak load or l.08~TxCFM 
Peak load or 1.08~TxCE~ 
OUTSIDE-RESET 
No baseboard heating 
MIN~SUPPLY-TEMP + REHEAT-DELTA-T 
~ 

Always on 
Always on 

No humidification control 

Always off 
From ZONE-AIR or load /1 ~ 08x.ZS::t -~ 
SUPPLY minus EXHAUST or 0 
From ZONE~AIR or none 
FIXED 

~ 

Always on 
SPEED 
No return fan 
o. 85 

1.0 

1.0 
No return air plenum or ducts 
No heat recovery simulated 
No cut-off for OUTSIDE-CONTROL 
No return air plenum 



BDL-18 

ZONE 

SYSTEM-CONTROL 

SYSTEM-AIR 

e: Multi -Zone 

DESIGN-HEAT-TEMP 
HEAT-TEMP-SCHED 
DESIGN-COOL-TEMP 
COOL-TEMP-SCHED 
THERMOSTAT-TYPE 
THROTTLING-RANGE 
AIR-CHANGES/HR 
CFM/SQFT 
ASSIGNED-CFM 
OUTS IDE-GRANGES 
OUTS IDE-CFM/PER 
OUTS IDE-AIR-CFM 
EXHAUST-CFM 
EXHAUST-EFF 
EXHAUST-STATIC 
ZONE-CONTROL 
ZONE-AIR 
ZONE-TYPE 
ZONE-MULTIPLIER 
HEAT-MAX 
COOL-MAX 
BASEBOARD-CONTROL 
BASEBOARD-RATIO 
MAX-SUPPLY-TEMP 
MIN-SUPPLY-TEMP 
HEATING-SCHEDULE 
COOLING-SCHEDULE 
HEAT-GONTROL 
HEAT-SET-TEMP 
HEAT-RESET-SCHED 
COOL-CONTROL 
COOL-SET-TEMP 
COOL-RESET-SCHED 
MIN-HUMIDITY 
BASEBOARD-SCHED 
SUPPLY-CFM 
RETURN-CFM 
MIN-OUTSIDE-AIR 
OUTS IDE-CONTROL 

SUPPLY-EFF 
FAN-SCHEDULE 
FAN-CONTROL 
RETURN-STATIC 
RETURN-EFF 

ZONE-NAMES 
SYSTEM-CONTROL 
SYSTEM-AIR 
SYSTEM-FANS 
VARIABLE-TEMP 
SIZING-RATIO 
RETURN-AIR-PATH 
RECOVERY-EFFECT 
ECONO-LIMIT-TEMP 
PLENUM-NAMES 

H 

6 

No heating capacity 
IIJ 

No cooling capacity 
PROPORTIONAL 
2°F 
Based on heating/cooling 
loads,supply air,~T.and 
sizing ratio 

Based on MIN-DUTSIDE-AIR 

0 
0.8 
o.o 

~ONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load or l.08~TXCFM 
Peak load or 1.08XilTXCFM 
OUTSIDE-RESET 
No baseboard heating 
il(if heating desired) 
Q 

Always on 
Always on 
CONSTANT 
Q(only if HEAT-CONTROL=CONSTANT) 
Q(only if HEAT-CONTROL=RESET) 
CONSTANT 
Q(only if COOL-CONTROL=CONSTANT) 
Q(only if COOL-CONTROL=RESET) 
No humidification control 
Always off 
From ZONE-AIR or load/l.08xLlT 
SUPPLY minus EXHAUST or 0 
From ZONE-AIR or none 
FIXED 

Q 

Always on 
SPEED 
No return fan 
0.85 

1.0 
No return air plenum or ducts 
No heat recovery simulated 
No cut-off for OUTSIDE-CONTROL 
No return air plenum 



Command 
ZONE-CONTROL 

ZONE-AIR 

ZONE 

SYSTEM-CONTROL 

SYSTEM-AIR 

eyword 
DESIGN-HEAT-TEMP 
HEAT~TEMP-SCHED 

DESIGN-COOL~TEMP 
COOL-TEMP~SCHED 

THERMOSTAT-TYPE 
THROTTLING-RANGE 
AIR-CHANGESJHR 
CFM/SQFT 
ASSIGNED-CFM 
OUTSIDE~CHANGES 
OUTS IDE-GFM/PER 
OUTSIDE-AIR-CFM 
EXHAUST-CFM 
EXHAUST-EFF 
EXHAUST-STATIC 
ZONE-CONTROL 
ZONE-AIR 
ZONE-TYPE 
ZONE-MULTIPLIER 
HEAT-MAX 
COOL-MAX 
BASEBOARD-CONTROL 
BASEBOARD-RATIO 
MAX~SUPPLY-TEMP 

MIN-SUPPLY-TEMP 
HEATING~SCHEDULE 

COOLING-SCHEDULE 
HEAT-CONTROL 
HEAT-SET-TEMP 
HEAT-RESET-SCHED 
COOL-CONTROL 
COOL-SET-TEMP 
COOL-RESET-SCHED 
MIN-HUMIDITY 
BASEBOARD-SCHED 
SUPPLY-CFM 
RETURN-CFM 
HIN-QUTSIDE-AIR 
OUTSIDE-CONTROL 

SUPPLY-EFF 
FAN-SCHEDULE 
FAN-CONTROL 
RETURN-STATIC 
RETURN-EFF 

ZONE-NAHES 
SYSTEM.-CONTROL 
SYSTEM-AIR 
SYSTEM-FANS 
SYSTEM-TERMINAL 
VARIABLE-TEMP 
SIZING-RATIO 
RETURN-AIR-PATH 
RECOVERY-EFFECT 
ECONO -LIMIT -TEMP 
PLENUM-NAHES 

Dual Duct Fan System(DDS) 
Default value or Consequence 

ill 

No heating capacity 
~ 

No cooling capacity 
PROPORTIONAL 
2°F 
Based on heatinglcooling 
loads,supply air,~T,and 
sizing ratio 

Based on MIN-OUTSIDE-AIR 

0 
o. 8 
o.o 

~ONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load or l.08~TxCFM 
Peak load or 1.08~TXCFM 
OUTSIDE-RESET 
No baseboard heating 
ili(if heating desired) 
~ 

Always on 
Always on 
CONSTANT 
~(only if HEAT-CONTROL=CONSTANT) 
~(only if HEAT-CONTROL=RESET) 
CONSTANT 
~(only if COOL-CONTROL=CONSTANT) 
~{only if COOL-CONTROL=RESET) 
No humidification control 
Always off 
From ZONE-AIR or load/1.08~T 
SUPPLY minus EXHAUST or 0 
From ZONE-AIR or none 
FIXED 

~ 

Always on 
SPEED 
No return fan 
0.85 
Constant volume 

1.0 
No return air plenum or ducts 
No heat recovery simulated 
No cut-off for OUTSIDE-CONTROL 
No return air plenum 



BDL-20 

Command 
ZONE-CONTROL 

ZONE 

SYSTEM-GONTROL 

SYSTEM-AIR 

No.4-System Type: Single Zone Fan System with 
Sub-Zone Induction Mixing Boxes(SZCI) 

Keyword Default Value or Consequence 
DESIGN-HEAT-TEMP ~ 
HEAT-TEMP-SCHED No heating capacity 
DESIGN-COOL-TEMP ~ 

COOL-TEMP-SCHED No cooling capacity 
THERMOSTAT-TYPE PROPORTIONAL 
THROTTLING-RANGE 2°F 
AIR-CHANGES/HR I r Based on heating/cooling 
CFM/SQFT X loads,supply air,~T,and 
ASSIGNED-CFM j L sizing ratio 
OUTS IDE-CHANGES 1 f 
OUTSIDE-GFM/PER X Based on MIN-OUTSIDE-AIR 
OUTSIDE-AIR-CFM ) l 
EXHAUST-CFM 
EXHAUST-EFF 
EXHAUST-STATIC 
ZONE-CONTROL 
ZONE-AIR 
ZONE-TYPE 
ZONE-MULTIPLIER 
HEAT-MAX 
COOL-MAX 
BASEBOARD-CONTROL 
BASEBOARD-RATIO 
MAX -SUPPLY-TEMP 
MIN-SUPPLY-TEMP 
HEATING-SCHEDULE 
COOLING-SCHEDULE 
MAX -HUMIDITY 
MIN-HUMIDITY 
BASEBOARD-SCHED 
SUPPLY-CFM 
RETURN-CFM 
MIN-GUTS IDE-AIR 
OUTSIDE-CONTROL 

I 
> 
J 

0 
0.8 
o.o 

~ONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load or l.08~TxCFM 
Peak load or l.08~TXCFM 
OUTS IDE-RESET 
No baseboard heating 
MIN-SUPPLY-TEMP + REHEAT-DELTA-T 
~ 

Always on 
Always on 

No humidification control 

Always off 
From ZONE-AIR or load/l.08xKT 
SUPPLY minus EXHAUST or 0 
From ZONE-AIR or none 
FIXED 

SUPPLY-EFF ~ 
FAN-SCHEDULE Always on 
FAN-CONTROL SPEED 
RETURN-STATIC No return fan 
RETURN-EFF 0.85 

~S~Y~S~T~E~M~-~T~ER~M~IN~A~L~----~R~E~H~E~ATIT~-'D~E~LRT~A--mT~-------------.N"o reheat simulated 

ZONE-NAMES 
SYSTEM-GONTROL 
SYSTEM-AIR 
SYSTEM-FANS 
SYSTEM-TERMINAL 
VARIABLE-TEMP 
SIZING-RATIO 
RETURN-AIR-PATH 
RECOVERY-EFFECT 
ECONO-LIMIT-TEMP 
PLENUM-NAMES 

~ 

t 
1. 0 
No return air plenum or ducts 
No heat recovery simulated 
No cut-off for OUTSIDE-CONTROL 
~ 



SYSTEM~CONTROL 

SYSTEM~AIR 

HEAT~TEMP~SCHED No heating capacity 
DES IGN~COOL~TEMP ® 

THER110STAT-·TYPE PROPORTIONAL 
THROTTLING~RANGE 2°F 

-~~~CHANGES/HR~~~~~1T+r~----~B~a-s-e'd--on-_-~hre-a~t~1•·n--g~/rc-o-o"l'i-n~g~~ 

CFM/SQFT X loads,supply air,.6,T,and 
ASSIGNED~CFM ratio 

ZONE~AIR 

ZONE~ TYPE 
ZONE~MULTIPLIER 
HEAT~MAX 

BAS EBOARD~CONTROL 
BASEBOARD~RATIO 

11AX ~S lJPPLY ~TE=--M=P-

ITIONED 
Must equal SPACE~MULTIPLIER 
Peak load or 1.08X.6,TxCFM 
OUTS IDE~RESET 
No baseboard heating 

HEATING~SCHEDULE Always on 
BASEBOARD~SCHED Always off 
SUPPLY~CFM ·--~~----~----~~~F-ro-m~Z~O~N~JE~~~A~I~R~o-r-.l-o-a"d'/7l-.~08~~~T 
RETURN~CFM SUPPLY minus EXHAUST or 0 

SUPPLY~EFF 

FAN~SCHEDULE 

FAN~CONTROL 

RETURN~STATIC 
RETURN~EFF 

ZONE~NAMES 

SYSTEM~CONTROL 

SYSTEM~AIR 

SYSTEM~FANS 

VARIABLE~TEMP 

SIZING~RATIO 

f/!1 

Always on 
SPEED 
No return fan 
0.85 

LO 



BDL-22 

Command 
ZONE-CONTROL 

ZONE 

SYSTEM-CONTROL 

SYSTEM-AIR 

SYSTEM-FANS 

Keyword 
DESIGN-HEAT-TEMP 
HEAT-TEMP-SCHED 
DESIGN-COOL-TEMP 
THERMOSTAT-TYPE 
THROTTLING-RANGE 
AIR-CHANGESJHR 
CFM/SQFT 
ASSIGNED-CFM 
OUTSIDE-CHANGES 
OUTS IDE-GFM/PER 
OUTS IDE-AIR -GFM 
EXHAUST-CFM 
EXHAUST-EFF 
EXHAUST-STATIC 
ZONE-CONTROL 
ZONE-AIR 
ZONE-TYPE 
ZONE-MULTIPLIER 
HEAT-MAX 
BASEBOARD-CONTROL 
BASEBOARD-RATIO 
MAX-SUPPLY -TEMP 
HEATING-SCHEDULE 
BASEBOARD-SCHED 
SUPPLY-CFM 
RETURN-CFM 
MIN-OUTSIDE-AIR 
OUTS IDE-GONTROL 
SUPPLY-STATIC 
SUPPLY-EFF 
FAN-SCHEDULE 
FAN-CONTROL 
RETURN-STATIC 
RETURN-EFF 

ZONE-NANES 
SYSTEM-CONTROL 
SYSTEM-AIR 
SYSTEM-FANS 
VARIABLE-TEMP 
SIZING-RATIO 

Unit Ventilator(UVT) 

)( 

) l 

Default value or Consequence 
ill! 

No heating capacity 
fill 

PROPORTIONAL 
zop 

Based on heating/cooling 
loads,supply air,ilT,and 
sizing ratio 

Based on MIN-OUTSIDE-AIR 

0 
0.8 
o.o 

~ONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load or 1.08~TxCFM 
OUTS IDE-RESET 
No baseboard heating 

-~----

Always on 
Always off 
From ZONE-AIR or load/l.08x~T 
SUPPLY minus EXHAUST or 0 
From ZONE-AIR or none 
FIXED (others not simulated) 
~ 
$ 

Always on 
SPEED 
No return fan 
0.85 

I 
ON 
1.0 



Command 
ZONE-CONTROL 

ZONE 

SYSTEM-GONTROL. 

No.7-System Type: Floor 
Keyword 

DESIGN-HEAT-TEMP 
HEAT-TEMP-SCHED 
THERMOSTAT-TYPE 
THROTTLING-RANGE 
ZONE-CONTROL 
ZONE-TYPE 
ZONE-MULTIPLIER 
HEAT-MAX 
BASEBOARD-CONTROL 
BASEBOARD-RATIO 
PANEL-LOSS-RATIO 
HEATING-SCHEDULE 
BASEBOARD-SCHED 

ZONE-NAMES 
SYSTEM-GONTROL 
VARIABLE-TEMP 
SIZING-RATIO 

BDL-23 

Panel Heating System{FPH) 
Default value or Consequence 
~ 

No heating capacity 
PROPORTIONAL 
2°F 

gONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load or 1.08~TxCFM 
OUTS IDE-RESET 
No baseboard heating 
o.o 
Always on 

off 

~ 

~N 
1.0 



BDL~24 

No. 

'HEAT~TEMP~SCHED 

DESIGN~COOL~TEHP 

COOL-TEMP~SCHED 

THERMOSTAT~TYPE 

THROTTLING~RANGE 

Fan Coil 

AIR~CHANGES/HR tr 
CFM/SQFT X 
ASS IGNED~CFM J l 
OUTSIDE~CHANGES 1 f 
OUTSIDE~CFM/PER X 

No heating capacity 
~ 

No cooling capacity 
PROPORTIONAL 
2°F 
Based on heating/cooling 
loads • supply air ,f1T • and 
sizing ratio 

Based on MIN~UTSIDE-AIR 
OUTS IDE~AIR~CFM J l 
EXHAUST~CFM 0 
EXHAUST~EFF O. 8 
EXHAUST~STATIC 0. 0 

--~~~~z~o=N=E~~~c=o=N~T~RO~L~--~--~--~--~~1 

ZONE~AIR 

ZONE~TYPE ONDITIONED 

ZONE 

SYSTEM -CONTROL 

SYSTEM-FANS 

SYSTEM-FLUID 

ZONE~MULTIPLIER Must equal SPACE~MULTIPLIER 
HEAT~MAX Peak load or 1. 08X.flTXCFM 
COOL-MAX Peak load or 1. 08X.flTxCFM 
BASEBOARD-CONTROL OUTSIDE-RESET 
BASEBOARD-RATIO No baseboard heating 
MAX-SUPPLY-TEMP ~(if heating desired) 
MIN-SUPPLY-TEMP ~ 
HEATING-SCHEDULE Always on 
COOLING-SCHEDULE Always on 
BASEBOARD-SCHED Always off 
SUPPLY-CFM From ZONE-AIR or load/1. 08~T 
MIN~UTSIDE~AIR From ZONE-AIR or none 
OUTSIDE-CONTROL FIXED (others not allowed) 
SUPPLY-STATIC lli 
SUPPLY-EFF 
FAN-SCHEDULE 
FAN-CONTROL 
MIN-FLUID-TEMP 
M-AX-FLUID-TEMP 
FLUID~HEAT-CAP 
CHANGE-OVER-HI 
CHANGE~VER-10 

ZONE-NAMES 
SYSTEM-CONTROL 
SYSTEM-AIR 
SYSTEM-FANS 
SYSTEM-FLUID 
VARIABLE-TEMP 
SIZING-RATIO 
RETURN-AIR-PATH 

~ 

Always 
SPEED 
Ql 

~ 

~ 

~ 

~ 

!II 

~ 
ON 
LO 
DIRECT 

on 



ZONE-AIR 

ZONE 

SYSTEM-GONTROL 

SYSTEM-AIR 

SYSTEM-FANS 

HEAT-TEMP-SCHED 
DESIGN-COOL-TEMP 
COOL-TEMP-SCHED 
THERMOSTAT-TYPE 
THROTTLING-RANGE 
AIR-GHANGES/HR 
CFM/SQFT 
ASSIGNED-CFM 
OUTS IDE-GHANGES 
OUTS IDE-GFM/PER 
OUTSIDE-AIR-GFM 
EXHAUST-CFM 
EXHAUST-EFF 
EXHAUST-STATIC 
ZONE-CONTROL 
ZONE-AIR 
ZONE-TYPE 
ZONE-MULTIPLIER 
HEAT-MAX 
COOL-MAX 
BASEBOARD-CONTROL 
BASEBOARD-RATIO 
MAX-SUPPLY-TEMP 
MIN-SUPPLY-TEMP 
HEATING-SCHEDULE 
COOLING-SCHEDULE 
BASEBOARD-SCHED 
SUPPLY-CFM 
MIN-QUTSIDE-AIR 
OUTSIDE-CONTROL 
SUPPLY-STATIC 
SUPPLY-EFF 
FAN-SCHEDULE 
FAN-CONTROL 

ZONE-NAMES 
SYSTEM-CONTROL 
SYSTEM-AIR 
SYSTEM-FANS 
VARIABLE-TEMP 
SIZING-RATIO 
RETURN-AIR-PATH 

BDL-25 

Pi e Fan Coil S stem(FPFC) 

No heating capacity 
@ 

No cooling capacity 
PROPORTIONAL 
2°F 
Based on heating/cooling 
loads,supply air~T.and 
sizing ratio 

Based on MIN-DUTSIDE-AIR 

0 
0.8 
o.o 

~ONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load or 1.08X~TXCFM 
Peak load or l.08x~TXCFM 
OUTSIDE-RESET 
No baseboard heating 
~(if heating desired) 
~ 

Always on 
Always on 
Always off 
From ZONE-AIR or load/1.08~T 
From ZONE-AIR or none 
FIXED (others not allowed) 
I 
~ 

Always on 
SPEED 

LO 
DIRECT 



No.lO~System Type: Two Pipe Induction Unit System(TPIU) 

ZONE 

SYSTEM-CONTROL 

SYSTEM~AIR 

SYSTEM~FANS 

SYSTEM-TERMINAL 
SYSTEM -FLUID 

HEAT~TEMP-SCHED 

DESIGN~COOL~TEMP 
COOL-TEMP~SCHED 

THERMOSTAT~TYPE 
THROTTLING~RANGE 

AIR-CHANGES/HR 
CFM/SQFT 
ASSIGNED-CFM 
OUTSIDE-CHANGES 
OUTS IDE~CFM/PER 
OUTS IDE-AIR-CFM 
EXHAUST~CFM 

EXHAUST-EFF 
EXHAUST-STATIC 
ZONE-CONTROL 
ZONE-AIR 
ZONE-TYPE 
ZONE~MULTIPLIER 

HEAT-MAX 
COOL~MAX 

BASEBOARD-CONTROL 
BASEBOARD-RATIO 
MAX-SUPPLY-TEMP 
MIN-SUPPLY-TEMP 
HEATING-SCHEDULE 
COOLING-SCHEDULE 
COOL-CONTROL 
COOL-RESET -SCHED 
MAX-HUMIDITY 

MIN-HUMIDITY 
BASEBOARD-SCHED 
SUPPLY-CFM 
RETURN-CFM 
MIN~OUTSIDE-AIR 

OUTS IDE-CONTROL 
SUPPLY-STATIC 
SUPPLY-EFF 
FAN-SCHEDULE 
FAN-CONTROL 
RETURN~STATIC 
RETURN-EFF 
INDUCTION -RATIO 
MIN-FLUID-TEMP 
MAX-FLUID-TEMP 
FLUID-HEAT-CAP 
CHANGE~VER~HI 

CHANGE-OVER-LO 

ZONE~NAMES 

SYSTEM-GONTROL 
SYSTEM~AIR 

SYSTEM-FANS 
SYSTEM~TERMINAL 

SYSTEM-FLUID 
VARIABLE~TEMP 

SIZING~RATIO 
RETURN-AIR-PATH 
RECOVERY~EFFECT 

ECONO-LIMIT~TEMP 

PLENUM-NAMES 

l 
> 
J 

No heating capacity 
it 

No cooling capacity 
PROPORTIONAL 
2°F 
Based on heating/cooling 
loads,supply air.~T,and 
sizing ratio 

Based on MIN~UTSIDE-AIR 

0 
o.s 
o.o 

CONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load or l.08~TxCFM 
Peak load or 1.08X~TXCFM 
OUTSIDE-RESET 
No baseboard heating 
$(if heating desired) 
Ill 

Always on 
Always on 
~(must be RESET) 
Ill 

No humidification control 

Always off 
From ZONE~AIR or load/l.08~T 
SUPPLY minus EXHAUST or 0 
From ZONE~AIR or none 
FIXED 
!§I 

Ill 

Always on 
SPEED 
No return fan 
0.85 

I 
ON 
1.0 
No return air plenum or ducts 
No heat recovery simulated 
No cut~off for OUTSIDE-CONTROL 
No return air plenum 



ZONE~CONTROL 

ZONE~AIR 

ZONE 

SYSTEM-CONTROL 

SYSTEM-AIR 

e: Four Pi e Induction Unit S stem(FPIU) 

DESIGN-HEAT-TEMP 
HEAT-TEMP-SCHED 
DESIGN-COOL-TEMP 
COOL-TEMP-SCHED 
THERMOSTAT~TYPE 

THROTTLING-RANGE 
AIR~HANGES /HR 
CFM/SQFT 
ASSIGNED~CFM 

OUTSIDE-CHANGES 
OUTSIDE-CFM/PER 
OUTS IDE-AIR-CFM 
EXHAUST-CFM 
EXHAUST-EFF 
EXHAUST-STATIC 
ZONE-CONTROL 
ZONE-AIR 
ZONE-TYPE 
ZONE~MULTIPLIER 

HEAT-MAX 
COOL-MAX 
BASEBOARD-CONTROL 
BASEBOARD-RATIO 
MAX-SUPPLY-TEMP 
MIN-SUPPLY-TEMP 
HEATING-SCHEDULE 
COOLING-SCHEDULE 
COOL-CONTROL 
COOL-SET-TEMP 
COOL-RESET-SCHED 
MAX-HUMIDITY 
MIN-HUMIDITY 
BASEBOARD-SCHED 
SUPPLY-CFM 
RETURN-CFM 
MIN-GUTS IDE-AIR 
OUTSIDE-CONTROL 

SUPPLY-EFF 
FAN-SCHEDULE 
FAN-CONTROL 
RETURN-STATIC 
RETURN-EFF 

ZONE-NAMES 
SYSTEM-CONTROL 
SYSTEM-AIR 
SYSTEM-FANS 
SYSTEM-TERMINAL 
VARIABLE-TEMP 
SIZING-RATIO 
RETURN-AIR-PATH 
RECOVERY-EFFECT 
ECONO-LIMIT-TEMP 
PLENUM-NAMES 

1 
> 
J 

ljlf 

No heating capacity 
• 
No cooling capacity 
PROPORTIONAL 
2°F 
Based on heating/cooling 
loads,supply air,LlT,and 
sizing ratio 

Based on MIN-DUTSIDE-AIR 

0 
o.s 
o.o 

~ONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load or l.08~TXCFM 
Peak load or l.08~TXCFM 
OUTS IDE-RESET 
No baseboard heating 
&(if heating desired) 
a 
Always on 
Always on 
CONSTANT 
•(only if COOL-CONTROL=CONSTANT) 
•(only if COOL-CONTROL=RESET) 

No humidification control 

Always off 
From ZONE-AIR or load/1.08~T 
SUPPLY minus EXHAUST or 0 
From ZONE-AIR or none 
FIXED 

a 
Always on 
SPEED 
No return fan 
o. 85 

1. 0 
No return air plenum or ducts 
No heat recovery simulated 
No cut-off for OUTSIDE-CONTROL 
No return air plenum 



BDL~28 

ZONE 

SYSTEM -CONTROL 

e: Variable Volume Fan S stem(VAVS) 

DESIGN~HEAT~TEMP 
HEAT~TEMP~SCHED 

DESIGN~COOL~TEMP 
COOL~TEMP~SCHED 

THERMOSTAT~TYPE 

THROTTLING~RANGE 

A!R~HANGES/HR 
CFM/SQFT 
ASSIGNED-CFM 
OUTSIDE~CHANGES 

OUTS IDE~FM/PER 
OUTSIDE~AIR~CFM 
EXHAUST~CFM 

EXHAUST~EFF 

EXHAUST~STATIC 

ZONE~CONTROL 
ZONE-AIR 
ZONE~ TYPE 
ZONE~MUL TIPL IER 
HEAT~MAX 

COOL~MAX 

BASEBOARD-CONTROL 
BASEBOARD~RATIO 

MAX-SUPPLY-TEMP 
MIN~SUPPLY~TEMP 

HEATING-SCHEDULE 
COOLING~SCHEDULE 

COOL~CONTROL 

COOL-SET-TEMP 
COOL-RESET-SCHED 
MAX-HUMIDITY 

MIN-HUMIDITY 

• 
No heating capad ty 
1§1 

No cooling capacity 
PROPORTIONAL 
2°F 

onsequ ce 

~Based on heating/coolin-g 
X loads,supply air.~T,and 1 ~ sizing ratio 

X 

J l 
Based on MIN~UTSIDE~AIR 

0 
0.8 
o.o 

~ONDITIONED 

1 
> 
J 

Must equal SPACE-MULTIPLIER 
Peak load or 1.08~TXCFM 
Peak load or l.08~TxCFM 
OUTSIDE~RESET 

No baseboard heating 
MIN-SUPPLY~TEMP + REHEAT-DELTA-T 
Ill 

Always on 
Always on 
CONSTANT 
lll(only if COOL-CONTROL=CONSTANT) 
lll(only if COOL-CONTROL=RESET) 

No humidification control 

BASEBOARD~SCHED Always off 
~s=y=s=T=EM~-A~I~R~--~--~~S~u~pp=L~Y~~~C~F~Mr----·--~-~~~~~FRr_o_m~Z~O~N~E--A'I~R~o-r~l-o-a'd'/'1.~0~8c~~T~ 

SYSTEM-FANS 

SYSTEM-TERMINAL 

SYSTEM 

RETURN-CFM SUPPLY minus EXHAUST or 0 
MIN~UTSIDE-AIR From ZONE~AIR or none 
OUTSIDE-CONTROL FIXED 
SUPPLY-STATIC Ill 

SUPPLY-EFF Ill 
FAN~SCHEDULE Always on 
FAN-CONTROL SPEED 
RETURN~STATIC No return fan 
RETURN~EFF 0.85 
REHEAT-DELTA-T No reheat simulated 
MIN-CFM~RATIO Ill 

SYSTEM-TYPE-VAVS 
ZONE-NAMES 
SYSTEM-CONTROL 
SYSTEH-AIR 
SYSTEM-FANS 
SYSTEM-TERMINAL 
VARIABLE~TEMP 

SIZING-RATIO 
RETURN-AIR~PATH 

RECOVERY-EFFECT 
ECONO~LIMIT~TEMP 

PLENUM-NAMES 

1. 0 
No return air plenum or ducts 
No heat recovery simulated 
No cut-off for OUTSIDE-CONTROL 
No return air plenum 



ZONE-CONTROL 

ZONE 

SYSTEM-CONTROL 

SYSTEM-AIR 

SYSTEM-FANS 

SYSTEM-TERMINAL 
SYSTEM 

DES!GN-HEAT~TEMP 
HEAT-TEMP-SCHED 
DESIGN-COOL-TEMP 
COOL-TEMP-S CHED 
THERMOSTAT~TYPE 
THROTTLING-RANGE 
AIR-CHANGES/HR 
CFM/SQFT 
ASSIGNED-CFM 
OUTSIDE-CHANGES 
OUTS IDE-CFM/PER 
OUTSIDE-AIR-CFM 
EXHAUST-CFM 
EXHAUST-EFF 
EXHAUST-STATIC 
ZONE-CONTROL 
ZONE-AIR 
ZONE-TYPE 
ZONE-MULTIPLIER 
HEAT-MAX 
COOL-MAX 
BASEBOARD-CONTROL 
BASEBOARD-RATIO 
MAX-SUPPLY-TEMP 
MIN-SUPPLY-TEMP 
HEATING-SCHEDULE 
COOLING-SCHEDULE 
COOL-CONTROL 
COOL-SET-TEMP 
COOL-RESET-SCHED 
MAX-HUMIDITY 
MIN-HUMIDITY 
BASEBOARD-SCHED 
SUPPLY-CFM 
RETURN-CFM 
MIN-DUTSIDE-AIR 
OUTS IDE-CONTROL 
SUPPLY-STATIC 
SUPPLY-EFF 
FAN-SCHEDULE 
FAN-CONTROL 
RETURN-STATIC 
RETURN-EFF 
REHEAT-DELTA-T 
SYSTEM-TYPE-RHFS 
ZONE-NAMES 
SYSTEM-CONTROL 
SYSTEM-AIR 
SYSTEM-FANS 
SYSTEM-TERMINAL 
VARIABLE-TEMP 
SIZING-RATIO 
RETURN-AIR-PATH 
RECOVERY -EFFECT 
ECONO-LIMIT-TEMP 
PLENUM ~NAMES 

Volume Reheat 

I 
> 
J 

fll! 

No heating capacity 
fill 

No cooling capacity 
PROPORTIONAL 
2°F 

onsequence 

Based on heating/cooling 
loads,supply air,~T,and 
sizing ratio 

Based on MIN-DUTSIDE-AIR 

0 
0.8 
o.o 

~ONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load or l.08~TXCFM 
Peak load or 1.08~TXCFM 
OUTSIDE-RESET 
No baseboard heating 
MIN-SUPPLY-TEMP + REHEAT-DELTA-T 
~ 

Always on 
Always on 
CONSTANT 
~(only if COOL-CONTROL=CONSTANT) 
~(only if COOL-CONTROL=RESET) 

No humidification control 

Always off 
From ZONE-AIR or load/ 1. 08XZS:T 
SUPPLY minus EXHAUST or 0 
From ZONE-AIR or none 
FIXED 

~ 

Always on 
SPEED 
No return fan 
o. 85 

1.0 
No return air plenum or ducts 
No heat recovery simulated 
No cut-off for OUTSIDE-CONTROL 
No return air plenum 



ZONE~CONTROL 

ZONE 

SYSTEM-CONTROL 

SYSTEM-AIR 

SYSTEM-FANS 

Heat Pum S stem(HP) 
ue o nsequence 

DES lGN~HEAT~TE~~~~-~---~~-~~-~--~-
HEAT~TEMP~SCHED No heating capacity 
DESIGN~COOL~TEMP ~ 

COOL~TEMP~SCHED No cooling capacity 
THERMOSTAT~TYPE PROPORTIONAL 
THROTTLING~RANGE 2°F 

CFM/SQFT 
ASSIGNED~CFM 

OUTSIDE~CHANGES 

OUTS IDE~CFM/PER 
OUTSIDE~AIR~CFM 

EXHAUST~CFM 

EXHAUST~EFF 
EXHAUST~STATIC 

ZONE~CONTROL 
ZONE~AIR 
ZONE~TYPE 

ZONE~MULTIPLIER 
HEAT~MAX 

COOL~MAX 

BASEBOARD~CONTROL 

BASEBOARD-RATIO 
MAX-SUPPLY-TEMP 
MIN-SUPPLY-TEMP 
HEATING-SCHEDULE 
COOLING-SCHEDULE 
BASEBOARD-SCHED 
MIN~UTSIDE-AIR 
OUTSIDE-cONTROL 
SUPPLY~STATIC 
SUPPLY-EFF 
FAN~SCHEDULE 

FAN~CONTROL 

MAX-FLUID-TEMP 
FLUID-HEAT~CAP 

ZONE~NAMES 

SYSTEM-CONTROL 
SYSTEM-AIR 
SYSTEM-FANS 
SYSTEM-FLUID 
VARIAB LE~TEMP 
S IZ ING~RATIO 
RETURN-AIR~PATH 

One of these required 

Based on MIN~OUTSIDE~AIR 

0 
0.8 
o.o 

-1--~~ .. 
ONDITIONED 

Must equal SPACE~MULTIPLIER 
Peak load or l.08~TxCFM 
Peak load or l.08~TXCFM 
OUTSIDE-RESET 
No baseboard heating 

~ 

Always on 
Always on 
Always off 
From ZONE-AIR or none 
FIXED (others not allowed) 

&I 

Always on 
SPEED 

t 
1.0 
DIRECT 



ZONE-CONTROL 

ZONE-AIR 

ZONE 

SYSTEM-CONTROL 

SYSTEM-AIR 

SYSTEM-TERMINAL 

SYSTEM 

DESIGN-HEAT-TEMP 
HEAT-TEMP-SCHED 
DESIGN-COOL-TEMP 
COOL-TEMP-SCHED 
THERMOSTAT-TYPE 
THROTTLING-RANGE 
AIR-CHANGES/HR 
CFM/SQFT 
ASSIGNED-CFM 
OUTS IDE-CHANGES 
OUTS IDE-GFM/PER 
OUTS IDE-AIR-CFM 
EXHAUST-CFM 
EXHAUST-EFF 
EXHAUST-STATIC 
ZONE-CONTROL 
ZONE-AIR 
ZONE-TYPE 
ZONE-MULTIPLIER 
HEAT-MAX 
COOL-MAX 
BASEBOARD-CONTROL 
BASEBOARD-RATIO 
MAX-SUPPLY-TEMP 
MIN-SUPPLY-TEMP 
HEATING-SCHEDULE 
COOLING-SCHEDULE 
COOL-GONTROL 
COOL-SET-TEMP 
COOL-RESET-SCHED 
MAX-HUMIDITY 
MIN-HUMIDITY 
BASEBOARD-SCHED 
SUPPLY-CFM 
RETURN-CFM 
MIN-OUTSIDE-AIR 
OUTS IDE-CONTROL 

SUPPLY-EFF 
FAN-SCHEDULE 
FAN-CONTROL 
RETURN-STATIC 
RETURN-EFF 
REHEAT-DELTA-T 
MIN -CFM -RATIO 
SYSTEM-TYPE-CBVAV 
ZONE-NAMES 
SYSTEM-GONTROL 
SYSTEM-AIR 
SYSTEM-FANS 
SYSTEM-TERMINAL 
VARIABLE-TEMP 
SIZING-RATIO 
RETURN-AIR-PATH 
RECOVERY-EFFECT 
ECONO-LIMIT-TEMP 
PLENUM-NAMES 

1 
> 
J 

BDL-31 

ue or onsequence 
(I 

No heating capacity 
e 
No cooling capacity 
PROPORTIONAL 
2°F 
Based on heating/cooling 
loads,supply air,LlT,and 
sizing ratio 

Based on MIN-DUTSIDE-AIR 

0 
0.8 
o.o 

ONDITIONED 
Must equal SPACE-MULTIPLIER 
Peak load or 1.08~TXCFM 
Peak load or 1.08~TxCFM 
OUTSIDE-RESET 
No baseboard heating 
MIN-SUPPLY-TEMP + REHEAT-DELTA-T 
e 
Always on 
Always on 
CONSTANT 
l!ll(only if COOL-CONTROL=CONSTANT) 
e(only if COOL-CONTROL=RESET) 

No humidification control 

Always off 
From ZONE-AIR or load/1.08~T 
SUPPLY minus EXHAUST or 0 
From ZONE-AIR or none 
FIXED 

e 
Always on 
SPEED 
No return fan 
o. 85 
No reheat simulated 
e 
Ill 
e 

t 
1.0 
No return air plenum or ducts 
No heat recovery simulated 
No cut-off for OUTSIDE-CONTROL 
e 
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PLANT SUMMARY 

[Note: LIKE keyword not allowed in PDL] 

(~) PLANT-EQUIPMENT(PE) or EQUIPMENT(90t) Pl 
(II TYPE(TY) (- ;:j:) 

SIZE(S)(O;O to 10000 I0 6Btu/hr) 
NUMBER(O;l to 100) 
AVAILABLE or MAX-NUMBER-AVAIL (MNA)(O; 1 to 100) 

[Note: At least one PLANT-EQUIPMENT command is required] 
[Note: TYPE must be the first keyword listed] 
t Six PE instructions are allowed for each equipment type, so 
that up to six different sizes may be specified for each type. 
t Allowed TYPE code-words: 

STMB (steam boiler) 
ABSl (one-stage absorption chiller) 
ABS2 (two-stage absorption chiller) 
ABS2E (two-stage abs. chiller with economizer) 
COMPH (hermetic compresser chiller) 
COMPC (open centrifugal compression chiller) 
COMPR (reciprocating compression chiller) 
DBUN (double bundle chiller) 
CTOWR (cooling tower) 
CTOWC (ceramic cooling tower) 
DIESL (diesel engine) 
STURB (steam turbine) 
GTURB (gas turbine) 
HTANK (hot water tank) 
CTANK (cold water tank) 

PART-LOAD-RATIO(PLR) or CHARACTERISTICS(l3t) 
TYPE(TY) (- ;:j:) 
MIN-RATIO(MIN)(:j:;O.O to 9.999) 
MAX-RATIO(MAX)(:j:;O.O to 9.999) 
OPTIMUM-RATIO(OPT)(:j:;O.O to 9.999) 
ELECTRIC-INPUT-RATIO(EIR)(:j:;O.O to 9.999) 

T One PART-LOAD-RATIO instruction may be used for each equipment type. 
t Default values: 

TYPE MIN MAX OPT EIR 
STMB 0.01 1.00 0.8700 o.oooo 
ABSl 0.05 1. 10 o. 6500 o. 0077 
ABS2 o.os 1.10 0.6500 o. 0077 
ABS2E 0.05 1.10 o. 6500 o. 0077 
COMPH 0.10 I. 05 0.6500 o. 22 75 
COMPC o.1o 1.05 o. 6500 o. 22 75 
COMPR 0.10 1.05 0.6500 o. 22 75 
DBUN 0.10 1. 05 o. 6500 o. 22 75 
CTOWR 0.00* 0.00* 0.4365* 0.0120 
CTOWC 0.00* 0.00* 0.4365* 0.0120 
DIESL 0.02 1. 05 0.6000 o.oooo 
STURB 0.02 1.10 0.9000 o.oooo 
GTURB 0.02 1.05 0.6000 o.oooo 

* The current algorithm requires these default values 
The user should not substitute other values. 

P2a 
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PERFORMANCE(PC,37t) 
COEFFICIENT(C)(--;+) 
CONSTANT-TERM(CT)(+) 
LINEAR-TERM(LT)(~) 
QUADRATIC-TERM(QT){+) 

t One PERFORMANCE instruction may be use~ for each of 37 
different coefficients. 
~.See RM Table V-3 for code-words and default values. 

P2b 

(=) EQUIPMENT-COST or COST=OF-EQUIPMENT(t) P2c 
FOR u-name of corresponding PLANT-EQUIPMENT 
COST(~;O to 10 5K$) 
INSTALLATION(1.0;0 to 100) 
CONSUMABLES(~;O to 10000 $/hr) 
MAINTENANCE(~;O to 8760 hr/yr) 
LIFE or EQUIPMENT-LIFE(~;O to 10 6hr) 
MINOR=OVHL-INVL(~;O to I06hr) 
MINOR=OVHL-COST(~;O to 107$) 
MAJOR=OVHL-INVL(~;O to 106hr) 
MAJOR=OVHL-COST(~;O to 107$) 
HOURS-USED(O;O to life of equipment in hr) 

t Six EQUIPMENT-COST instructions,corresponding to six different 
equipment sizes, are allowed for each equipment type. 
~ See RM Table V-6 for default values. 



( ) PLANT-CONSTANTS or PLANT-PARAMETERS(PP,1) 
DTCOOL(l5.0;0.0 to 109°F~ 
HFUELB(20000.0;0.0 to 10 Btu/lb) 
HSTEAM(j;O.O to 106Btu/lb) 
PELCL(O.Ol8;0.0 to 1.0 Btu/Btu) 
PELHT(0.006;0.0 to 1.0 Btu/Btu) 
PELTWR(O.Ol3;0.0 to 1.0 Btu/Btu) 
PEXSTUR(-12.7;-15.0 So 108) 
PSTEAM(j;~l5.0 to 10 ) 
PSTMTUR(lS0.0;-15.0 to 108) 
RAVRHDB(0.95;0.0 to 1.0) 
RFLASH(0.07l;O.O to 105lb/lb) 
RHFLASH(0.50;0.0 to 109Btu/Btu) 
RMXKWG(40.0;0.0 to 109cfm/kW) 
RPMNOM(lOOOO.O;O.O to 108 rpm) 
RWCA(3.0;0.0 to 109 gpm/ton) 
RWCC(3.0;0.0 to 109 gpm/ton) 
RWCDB(3.0;0.0 to 109 gpm/ton) 
RWSTUR(0.97;0.0 to 1.0 lb/lb) 
RMXKWD(l5.0;0.0 to 109cfm/kW) 
SR1A(18.7;0.0 to 109 106Btu/hr) 
SR2A(l2.2;0.0 to 109 106Btu/hr) 
SRATB(l7.0;0.0 to 10 9lb/lb) 
TCOOL(44.0;32.0 to 212.0°F) 
TCW(110.0;32.0 to 212.0°F) 
TLEAVE(j;212.0 to 106°F) 
TMINH(l00.0;32.0 to 212.0°F) 
TMINC(l80.0;32.0 to 212.0°F) 
TOTUEF(0.333;0.0 to 1.0 Btu/Btu) 
TSATUR(j;212.0 to 10000°F) 
TSTMTUR(j;212.0 to 108°F) 
TTOWR(60.0;32.0 to 212.0°F) 
TWMAKE(55.0;32.0 to 212.0°F) 

j See RM for description of default values. 

(=) EQUIPMENT-ASSIGNMENT(EA) or ASSIGNMENT(150j) 
TYPE (TY)( see P 1) 
MAX-LOAD(ML)(O;O to 10000 106Btu/hr) 
SIZE1(S1) u-name of PLANT-EQUIPMENT 
ASSIGN1(Al)(O;O to 100) 

SIZE6(S6) u~name of PLANT-EQUIPMENT 
ASSIGN6(A6)(0;0 to 100) 

t Ten EA instructions are allowed for each !quipment type. 

P3 

P4 



(~) ENERGY-COST(4) 
~ RESOURCE(--;EL~CT.DIESEL.GASTUR.BOILER) 

UNIT(f;O to 10 Btu) 
COST(f;O to 105$/yr) 
ESCALATION(f;O to 100 %/yS) 
MIN-MONTHLY-CHG(O;O to 10 $/month) 
MIN-PEAK-LOAD(O;O to 105 units/hr) 
PEAK-LOAD-CHARGE}O;O to 105$/units/hr) 
BLOCKl(t;o to 10 units) 
MULTIPLIERl(f;O to 745) 
COSTl(t;O to 105$/unit) 

BLOCK9(f;O to 107units) 
MULTIPLIER9(t;O to 745) 
COST9(t;o to 105$/unit) :t Default values are as follows: 

Keyword ELECT 
UNIT(Btu) 3412 
COST($/unit) 0.045 
ESCALATION(%/yr) 5.0 
MIN-MONTHLY-CHG(mo) 0 
MIN-PEAK-LOAD(unit/hr) 50 
PEAK-LOAD-CHG(unit/hr) 1.50 
BLOCKl(units) 20(kWH) 
BLOCK2 50 
BLOCK3 80 
BLOCK4 100 
BLOCKS 250 
BLOCK6 to BLOCK9 0 
COSTI(unit) 0.020(kWH) 
COST2 O. 015 
COST3 0.0125 
COST4 O. 010 
COSTS 0.008 
COST6 to COST9 0 
MULTIPLIER! to 9 0 

DIESEL 
130.000 

0.40 
5.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

GASTUR 
1. ooo. 000 

1.50 
s.o 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

BOILER 
1.ooo.ooo 

1. 50 
5. 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

P5a 

(=) PLANT-RATES or LIFE-CYCLE-RATES(l) P5b 

(=) 

DISCOUNT-RATE or INTEREST(l0;5 to 15 %/yr) 
LABOR-INFLTN(O;O to 10 %/yr) 
MATERIALS-INFLTN(O;O to 10 %/yr) 

LIFE-CYCLE-COSTS(!) 
PROJECT-LIFE(25;1 to 100 yr) 
LABOR(25;2 to 50 $/hr) 
SITE-FACTOR(l.O;O.S to 2.0) 

P5c 



PLANT~REPORT(PR,l) = code~word 
allowed code~words are: 

ALL (all reports) 
PS~A (central plant energy utilization summary) 
PS~B (equipment use statistics) 
PS~C (central plant life cycle cost summary) 
PV~A (equipment sizes and availability) 
PV-B (equipment part load ratios) 
PV-C (equipment performance coefficients) 
PV~D (equipment assignments) 
PV-E (special parameters) 
PV-F (cost of utility energy) 
PV=G (cost of equipment) 
PV-H (cost reference for equipment) 
PV-I (life cycle parameters) 

Note: PS-A,PS~B, and PS-C are always printed. 

SYSTEM( 1) 
(It TYPE(~;AIR-SYSTEM-l,AIR-SYSTEM-2, 

LIQ-SYSTEM-l,LIQ-SYSTEM-2) 

COMPONENT ("t) 
Ill TYPE(- ;t) 

Other keywords* 
T The number of times this command can be used 

depends on the SYSTEM TYPE. See table below. 
t The code-words allowed for COMPONENT TYPE 

depends on the SYSTEM TYPE. See table below. 
* The other keywords,besides TYPE, which are 

allowed for this command depend on both the SYS­
TEM TYPE and the COMPONENT TYPE. See following 
tables. Example: for SYSTEM with 
TYPE=LIQ-SYSTEM-1, three different COMPONENT 
commands may be used, with TYPE"" 
INSOLATION,AUX-GNTRL, and SUBSYSTEM. For 
TYPE=SUBSYSTEM, the additional allowed COMPONENT 
keywords (AREA,FLOW-COL-XCH, etc.) are listed 
under the ''component modelQ'called INSOLA­
TION-I. 

BDL-37 
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SYSTEM Command: 
TYPE code~words 

LIQ~SYSTEM~l 

LIQ-SYSTEM~2 

AIR-SYSTEM-I 

Component Model Table 
COMPONENT Command: 

TYPE code~words 

INSOLATION 
AUX-GNTRL 
SUBSYSTEM 

INSOLATION 
COLLECTOR 
COL-XCH-PUMP 
COL-PUMP-CNTRL 
EXCHANGER 
TANK 
TNK-XCH-PUMP 
AUX-CNTRL 

INSOLATION 
SUBSYSTEM 
AUX-GNTRL 

INSOLATION 
COLLECTOR 
COLLECTOR-FAN 
COL-FAN-CNTRL 
ROCK-BED 
AUX-GNTRL 

Component 
modelt 

INSOLATION-I 
LIQ-AUX-GNTRL-1 
SUBSYSTEM-I 

INSOLATION-I 
LIQ-GOLLECTOR-1 
PUMP~ I 
DIF-TEMP-GNTRL-I 
EXCHANGER-I 
TANK-I 
PUMP-1 
LIQ-AUX-GNTRL-1 

INSOLATION-I 
SUBSYSTEM-2 
AIR-AUX-GNTRL~ 1 

INSOLATION-I 
AIR-COLLECTOR-! 
PUMP-I 
DIF-TEMP-CNTRL-2 
ROCK-BED-I 
AIR-AUX-GNTRL-I 

t See following tables for COMPONENT instruction keywords associated 
with each component model. 

INSOLATION-I 
ill 
(II 

ill 

!!! 

LATITUDE(--;0 to 90 deg) 
LONGITUDE(-;-I80 to 180 deg) 
TIME-ZONE(--;-I2 to 12)t 
TILT (- ; 0 to 90 deg) t 
COL-AZIMUTH(180;-360 to 360 deg)t 
BUILDING-AZIMUTH(0;-360 to 360 deg) 
GND-REFLECTANCE(0.2;0.2 to I.O)~ 
CLEARNESS-SUMMER(l.0;0.5 to 1.2) 
CLEARHESS-WINTER(l.0;0.5 to 1.2) 

I See Lie and RM for definitions and values. 
f See RM Chap.III for typical values. 



SUBSYSTEM~1t 
llll AREA(-; 1 to 10000 ft2) 
llll FLOW...COL~XCH(-;1 to 100000 lb/hr) 

SP-HT...COL-FLD(1.0;0.01 to 10 Btu/lb-°F) 
llll FLOW-TNK-XCH(-; 1 to 100000 lb/hr) 

SP-HT-TNK-FLD(1.0;0.0l to 10 Btu/lb-°F) 
FPRIME(0.9;0.1 to 1.0) 
TRANS-ABS-PROD(0.7;0.1 to 1.0) 
LOSS-COEF...COL(0.65;0.0001 to 10 Btu/hr-ft 2-°F) 
T-BOIL(210;0 to 300°F) 
EFFECTIVENESS(0.8;0.01 to 1.0) 

fll VOL-TNK(-;1 to 10000 ft 3) 
DENS-TNK-FLD(62.4;1 to 100 lb/ft3) 
LOSS-COEF-TNK(0.1;0 to 10 Btu/hr-ft2-°F) 
TNK-HT-DIA-RATI0(3.0;0.1 to 10) 
T-TNK-INITIAL(65;0 to 300°F) 
T-ENV(65;0 to 100°F)f 
DT-MIN(O;O to 100°F) 

Parameters for liquid collector,heat exchanger,tank and pump. 
T-ENV=O causes outside to be used. 

SUBSYSTEM-2t 
~~~ AREA(-;1 to 10000 ft 2) 
llll FLOW...COL(-;1 to 100000 lb/hr) 

SP-HT-AIR(0.245;0.2 to 0.3 Btu/lb-°F) 
FPRIME(0.9;0.0 to 1.0) 
TRANS-ABS-PROD(0.7;0.0 to 1.0) 
LOSS-COEF...COL(0.55;0.0001 to 10 Btu/hr-ft2-°F) 
DT-MIN(O;O to 100°F) 

Ill VOL-BED{-;1 to 10000 ft 3) 
EFF-DENS-BED(96;1 to 1000 lb/ft 3) 
SP-HT-BED(0.21;0.0001 to 10 Btu/lb-°F) 
LOSS-COEF-BED(0.15:0.0 to 10.0 Btu/hr-ft2-°F) 

Ill EXT-AREA-BED(-;1 to 10000 ft 2) 
T-ENV(65;0 to 100°F)f 

arameters or air collector,roc 
f T-ENV=O causes outside to be used. 

LIQ-AUX...CNTRL-lt 
SP-HT-COL-FLD(l.0;0.01 to 10.0 Btu/lb-°F) 
EFFECTIVENESS(0.8;0.01 to 1.0) 
FLOW-MAX-PHC(O;O to 100000 lb/hr) 
FLOW-MAX-HC(O;O to 100000 lb/hr) 
FLOW-MAX-RHC(O;O to 100000 lb/hr) 

t Parameters for auxiliary controller. 



LIQ-cOLLECTOR~lt 
~ AREA(--;1 to 100000 ft 2) 

FPRIME(O. 0.1 to 1.0) 
SP-HT-FLD(l.0;0.01 to 10 Btu/lb~°F) 
ABSORPTANCE(0.98;0 to 1.0) 
GLAZINGS(2;1,2, or 3) 
EMITTANCE(0.85;0.01 to 1.0) 
LOSS-COEF-B-E(0.05;0.0 to 10.0 Btu/hr-°F) 
TILT(45;0 to 90 deg) 
K-L-PROD(0.02;0.0 to 1.0) 

Performance 
f See RM Chap. III for vs. k*l· 

AREA(--;1 to 10000 ft 2) 
FPRIME(0.9;0.1 to 1.0) 
SP-HT-FLD(0.245;0.0l to 10.0 Btu/lb-°F) 
ABSORPTANCE(0.98;0.1 to 1.0) 
GLAZINGS ;1,2, or 3) 
EMITTANCE(0.89;0.01 to 1.0) 
LOSS-COEF-B-E(0.05;0.0 to 10 Btu/hr-°F) 
TILT(45;0 to 90 deg) 
K-L-PROD(0.02;0 to 1.0)* 

Parameters for air collector. 
f See RM • III for of transmittance vs. k*l· 

FLOW-MAX(--;1 to 100000 lb/hr) 
t_ Maximum flow rate for pump or fan. 

DIF-TEMP-cNTRL-1t 
DELTA-T-1 ;-100 to 100°F) 
DELTA-T-2(0;-100 to 100°F) 

T Specifies settings for differential temperature controller with 
hysteresis for liquid system. 

(Note: DELTA-T-1 must be > DELTA-T-2] 

DELTA-T-1(0;-100 to 100°F) 
DELTA-T-2(0;-100 to 100°F) 

Specifies settings for differential temperature controller with 
hysteresis for air system. 

[Note: DELTA-T-1 must be~ DELTA-T-2] 

EXCHANGER-It 
EFFECTIVENESS(0.8;0.01 to 1.0) 
SP-HT-HOT-FLD(1eO;O.Ol to 10.0 Btu/lb-°F) 
SP-HT-COLD-FLD(l.0;0.01 to 10.0 Btu/lb-°F) 

t Parameters for a constant-effectiveness heat exchanger. 



TANK-lf 
Iii VOLUME(-;! to 10000 ft3) 
@ HEIGHT ( ~; 1 to 100 ft) 

SP-HT-FLD(l.0;0.0001 to 10.0 Btu/lb-°F) 
DENS-FLD(62.4;1.0 to 1000 lb/ft3) 
LOSS-COEF(O.l;O.O to 10.0 Btu/hr-ft2=°F) 
HEATER=CAP(O;O to 10000 Btu/hr) 
T=SET ;1 to 100°F) 
T-ENV(65;0 to 100°F)f 
T-INIT(65;0 to 300°F) 

arameters or heat storage 
f T-ENV=O causes outside 

AIR-AUX-CNTRL-lt 

to be used. 

lll FLOW-MAX(-;1 to 10000 lb/hr) 
SP-HT-AIR(0.245;0.2 to 0.3 Btu/lb-°F) 

t Parameters for auxiliary controller. 

ROCK-BED-lt 
SP-HT-AIR(Oe245;0.2 to 0.3 Btu/lb-°F) 

lll LENGTH(-; 1 to 100 ft) 
Iii CROSS-SEC-AREA(-; 1 to 1000 ft 2) 
Iii PERIMETER (-; 1 to 1000 ft) 

SP-HT-BED(Oo21;0.01 to 10.0 Btu/lb-°F) 
EFF-DENS-BED(96;1 to 1000 lb/ft 3) 
LOSS-COEF(O;O to 100 Btu/hr-ft2=°F) 
CONDUCTIVITY(O;O to 100 Btu/hr-ft2-°F) 
T-ENV(65;0 to 100°F)f 

I Parameters for heat storage rock bed. 
f T-ENV=O causes outside hourly drybulb temperature to be used. 
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ECONOMICS S~~RY 

[Note~ LIKE keyw·ord not allowed in EDL] 

(§) COMPONENT-COST or COST 1 
UNIT~NAME any alphanumeric name,~l6characterst 
NUMBER-DF~UNITS(NOU)(1;0 to 105) 
FIRST~OST(FC)(O;O to 107$) 
FC-PER~UNIT(FCPU)(O;O to 106$/unit) 
INSTALL~COST(IC)(O;O to 10 6~) 
IC-PER-UNIT(ICPU)(O;O to 10 $/unit) 
ANNUAL=COST(AC)(O;O to 105$) 
AC-PER~UNIT(ACPU)(O;O to 5x104$/unit) 
MAINT~COST(MC)(O;O to 7x1Q4$) 
MC~PER-UNIT(MCPU)(O;O to 2x104$/unit) 
CONSUM~COST(CONC)(O;O to 3X104$) 
CONSC~PER-UNIT(CONCPU)(O;O to 104$/unit) 
CYCLICAL-COST(CC )(0; 0 to 105$} 
CC-PER-UNIT(CCPU)(O;O to 5X10 4$/unit) 
COMPONENT~I.IFE(999;0.1 to 100 yrs) 
MIN-QVERH-INT(MINOI)(999;0.1 to 50 yrs) 
MIN-DVERH~COST(MINOC)(O;O to 105$) 
MINOC-PER~UNIT(MINOCPU)(O;O to 5x104$/unit) 
MAJ-DVERH-INT(MAJOI)(999;0.1 to 50 yrs) 
MAJ-OVERH~OST(MAJOC)(O;O to 2x105$) 
MAJOC-PER-UNIT(MAJOCPU)(O;O to 105$/unit) 

Optional keyword; for user convenience only. 
[Note: Program calculates cost for a ''per-unitQP item by 
multiplying per-unit cost by NUMBER-GF-UNITS] 

[Note: All costs should be in current dollars] 

COMPONENT-RATES or 

PLANT-COST(O;O to Sx10 4K$) 
FUEL-COST(O;O to 2x104K$) 
FUEL-USE(O;O to 105 109Btu) 

DISCOUNT-RATE(10;5 to 15 %/yr) 
LABOR-INFLTN or LABOR-INFL(O;O to 10 %/yr)t 
MATERIALS-INFLTN or MATERIALS-INFL(O;O to 10 %/yr)t 
PROJECT-LIFE 100 ) 

El 

E2 

E3 





This report was done with support from the 
Department of Energy. Any conclusions or opinions 
expressed in this report represent solely those of the 
author(s) and not necessarily those of The Regents of 
the University of California, the Lawrence Berkeley 
Laboratory or the Department of Energy. 

Reference to a company or product name does 
not imply approval or recommendation of the 
product by the University of California or the U.S. 
Department of Energy to the exclusion of others that 
may be suitable. 
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