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Residential Energy Use Model for Austria (REUMA)

1 Introduction

The residential energy use model is a computer
simulation model, which calculates the annual end use energy
demand for the residential sector. Any simulation period up
to 50 years can be chosen; The model is structured around
the housing stock and its components of change, which are
annual construction, demolition and retrofitting. The model
is linked to a population model which provides, as a major
driving function, the number of households for each
simulation year. Energy use for space and water heating is
calculated for seven energy types by using parameters such

as floorspace, heat loss,
and appliance efficiency.

appliances is calculated from the

owning each appliance and
appliance. The housing stock
types and the parameters
characteristics of each home

heating hours,
Energy demand from fourteen other

hot water demand

fraction of households
the average energy use per
is broken down into twelve home
mentioned above reflect the

type.

This Working Paper is intended to provide additional
information about the Residential Energy Use Model for
Austria (REUMA) It is not a formal users guide, however it
should allow potential users to assess the computer aspects
of the model.l This report includes:

= A block diagram of the model, the principle flow
diagrams;
to

= A description of the general used

specify fuel substitutions;

approach

- Input-, output-, and workfiles; A list of all
subroutines, their function, usage, and the
other subroutines they call;

1 This Working Paper is intended to amplify the detailed
description of REUMA provided in Poenitz, Erwin,
Residential Energy Use Model for Austria (REUMA) TIIASA

RM-78-00, International 1Institut for Applied Systems

Analysis.



- An alphabetical list of all parameters used in
the model, and a comprehensive parameter
description;

- A listing of the program, with subroutines in
alphabetical order;

- An example of the data inpit. file “rdatabase*,
and a sample run.

All subroutines of the model are written in FORTRAN 1IV.
The model has been developed and is running at IIASA with a
SIMulation CONtrol language, called SIMCON. It is difficult
to transfer SIMCON to other computer facilities, however it
can be replaced with some standard FORTRAN input/output
software.

The model in its present state of development
calculates residential end use energy for Austria and all
its regions (Bundeslaender). Only one region can be handled
at a. time. No formal consistency between Austria and the
Bundeslaender has been established. This problem can be
solved by calculating energy demand for all regions first
and then summing the results to obtain the Austrian total.
However, this involves a great amount of computer time. On
the other hand some degree of inconsistency (depending upon
the quality and consistency of initial data input and
scenario assumptions for the Bundeslaender and Austria as a
whole) can be accepted taking the length of the simulation
time frame into account.

2 Block Diagram and Principle Flow Diagrams of the Model

In Figure 1 a block diagram showing the relationship
between the major subroutines of the model is presented.
Figure 2 shows a simplified flow diagram for the subroutine
umodel. The subroutine wuinit contains just one call to

Subroutine rinit. 1In Figure 3 a simplified flow diagram of

the subroutine rinit shows how the major subroutines of

rinit interact. A flow diagram of the subroutine rmodel is
shown in Figure 4.



umodel unit
return rinit
open files open files
rpread rpread
¥
return iyear = 1 | rmodel rregn(rzreg) .ne.@
n l l
rupdat rputcom read data skip 244 lines
of rdatabase
close files rcvinit
return rdemfc
n
rconv—> rurspl end rurspl
rincrh rincrh
rdemol rdemol
rnewh rnewh
rcalcl rcalcl
b Y.
rbas {rzzbas.ne.® >—— rbas
n n
:
v »
rcalc2 ¢———— railt rcalc?
Y
rsec rzzsec.ne.@ rsec
l n
return rputcom
end close files
return
end
Figure 1 Block Diagram of REUMA



read population data call rpread

5
— return, all has been
done in rinit
n
open help files call setfil (3, '=write')

call setfil (4, '=convmat"')

]
- rregn(rzreq) ;_E>F———9 return (repeat for all regions

rzreg = 1,10)
y =

r——— summation subroutine call sumup

> call the residential model call rmodel
for the current region

[~ 7 Prepatre output for file call reseng
'resengyout’ (environment)
— > Write the whole common block call rputcom

to file '=write'

=2 close help files call closef(3)
'=convmat', '=write" call closef (4)

———— -return

—————> end

Figure 2 Flow Diagram Umodel



open files
residential database

work files

binary input file from "pmodel"
read copulation data from file =pdata

initialise the residential data

do rzreg = 1, 148

| :

Y
read data from file 'rdatabase’

call setfil (1, 'rdatabase')

call setEil (3,"'=write’)
call setfil (4,'=conmat')

call setfil (12, '=pdata')
call rpread

call rv3zero
call rvzero

repeat for all regions

<irregn(rzreg).ﬁ;TE\¥44:7 skip the next 245

lines in rdatabase—— return

call rcvinit
call rurspl
call demfc

call rincrh

call rdemol
call rnewh
call rvvdiv
call rvvms, rvscale
call rvdiv, rvzero

call rcalcl

call rbas

’

call rcalc?2

call rsec

l

call sumup

call rputcom

call closef

—— initialisation of conversion
——> urban / rural split for homes
> calculate demolition function
> calculate INCREMENTAL HOMES in order

to house new families
> calculate demolition of homes
> calculate NEW HOMES
> calculate fractions by home type
——> calculate average home size
> calculate home size per capita
——> calculate average annual

energy demand/home

base appliance

energy use switch

¥
———— (. rzzbas.ne.f
n

——— calculate aggregated matrices

secondary appliance

energy use switch

Y
——> {rzzsec.ne.®
n

———— summation subroutine
—— copy the whole common block

to file '=write'
> <close help- and work-files 1, 3, 4
——— return
L——> end
Figure 3 Flow Diagram of Subroutine Rinit



n ¥
AL S T rbyea{>>—-—9
———> “LZCUr = ‘izcur
——> update parameters

conversion switch

return

call rupdat

ralt

Yy
——— { rzzcnv.ne.g call rconv
n
split homes into urban and rural components call rurspl
—— calculate INCREMENTAL HOMES in order to call rincrh
house increases in the number of families
———> demolition of homes call rdemol
———> calculate NEW HOMES call rnewh
INCREMENTAL HOMES + REPLACEMENT HOMES
——> calculate average annual energy demand/home ¢call realcl
base appliance
energy use switch
¥ Yy
———> { rzzbas.ne.® call rbas ——~n<<EEEE§EZEE:E>»———j
n n
——— calculate aggregated matrices call rcalec2 J
secondary appliance
energy use switch
y
L——> {rzzsec.ne.# — call rsec
n
return
end
Figure 4 Flow Diagram of Subroutine Rmodel



3 Calculation of Transition Matrices for REUMA

This section describes the general approach for the
calculation of the transition matrices which are used in
REUMA in order to examine shifts in energy types and base
appliances. The methodological approach was developed by A.
Hoelzl at the International Institut for Applied Systems
Analysis, Laxenburg.

As a first step the probability that a home of a given
type at a given time will use a certain energy type and base
appliance is determined. Four home types are considered.
OLD SINGLE FAMILY HOMES and OLD APARTMENTS, which are
constructed before the starting vear 1971, and NEW ~SINGLE
FAMILY HOMES and NEW APARTMENTS, which are the number of
HOMES constructed in a given simulation year. For these
four home types the probability distribution is specified
for three points in time, thus producing twelve distinct
matrices, which serve as data input for the calculation of
the transition matrices.

In order to  explain this approach, probability
distributions for NEW SINGLE FAMILY HOMES have been used to
provide consistent illustrations of computations.

The initial probability distribution for the starting
year (1971) (RBXSA for OLD HOMES and RBNSA for NEW HOMES)
was taken from census data, which serves also as data input
for REUMA. A second matrix with the probabilities for 1975
was derived from census data and from trends of the recent
past. This was done because of lack of data for the regions.
When census results for more years become available, the
estimation precedure should be based on time series
analysis. A third probability distribution, for 2000
(approximately the 1last third of the scenario time frame),
was constructed on the basis of scenario assumptions about
enerqgy type shifts and trends towards certain base
appliances. These assumptions implicitly include future

energy prices, availibility of energy types and
environmental considerations. Seven energy types
(electricity, 'gas, ail, coal, wood, district heat, and an
alternative energy source) have been considered. The

summation of the probabilities for space heating and for
water heating for a given home type wusually equals one.
However, in the case of Austria, the sum of probabilities
for water heating of OLD HOMES has been set to 1less than
one. The value of one is gradually approached by 1998, which
means all HOMES are fitted with a bath or shower.

These three probability distributions for a given home
type are used to determine transition matrices corresponding



to a Markov chain, with constant transition probabilities
whose stable values are approximately equal to the
hypothetical values in the year 2800. These transition
matrices have been included in the data base (rdatabase) and
produce in combination with the probability distributions
for the starting year (RBXSA, RBNSA as included 1in
rdatabase) for each simulation year the desired probability
distribution for a given home type.

As input for the calculation of the transition matrices,
only the data for one region and for two home types can be
used at one time (for instance, NEW SINGLE FAMILY HOMES and
NEW APARTMENTS) .

3.1 Algorithmus

given:
671, d75, gH
where:
d?l, d75, observed distributions of 1971 and 1875, .and

d” denotes the hypothetical stationary distribution.

Step one: Initialization

~ t - 1971
a) dt P —— * (d75 — d71) 4 d7l; t

1975 - 1971

v T

b) Least Square Solution of the following system of linear
equations:

~
Al Tl
N
Va4
Nl
o~
5 ald . 375
o~
A gl = gH



where the coefficients of ‘A must  Fulfill the following
conditions:

The matrix A calculated in the first step produces a
chain:

a7, a7 % wigTl, SigUsL L a7
~
stop : max | di75 - di75 L
i
R ~
e e * (@3 - d75) + gt ; N

19795 = 1971

Least Square solution of the following system of linear
equations:

AsgdLis e
K gl =iaus
noarstL T
5 ath ai5is

The same conditions are valid as given for step one.

Remarks

It is probably sufficient to calculate in four vyear
steps and to determine the intermediate distributions by
linear interpolation. In this case no iteration would be
required to calculate the transition matrix.

The least square solution found for the system would

be:
A d7l o d75
aal = g8



e

together with the conditions mentioned above.

For the solution of least
is regarded as a vector,

square vroblem, the matrix

consisting of the columns of the

matrix A. The following system results:

C X =4 (the elements of all colums must add up to one) }
}
RN = (transition conditions) 101
}
GXi >0 H (nonnegativity conditions) }

Since the system is underdetermined, a rank for C and E is
estimated. 1In order to get only one solution. the solution
with minimal Euclidian length is chosen, i.e.:

PRzl o= min {1 [l

3.2 Results

X

: %.15 the solution of (1) }

One resulting transition matrix is shown and explained
in Table 1 below.

In Table 1 below:

a; . : is the probability, that someone

using energy type j in time t

will use energy type i in time t+1

row

then:

AL gl o giErl]

{
{
{
{
{
{

index }

d

:
J : column index }

(t)

}

d%(t) }

}

i

dr;(t) }
4 (t+1)
dé(t+l)

e L

[ S ")

is the distribution
intiEIme E

is the distribution
in time (t + 1)
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Table 1 Example of transition matrix (NEW SINGLE FAMILY HOMES)
ier=gp

estimated rank of c: 2

estimated rank of e: 2

@ components excluded eps= 1.0000e-03 jiter= 1
0.9233747 0.0134685

0.0766253 0.9865315

ier=0¢
estimated rank of c: 5
estimated rank of e: 20

@ components

0.9921875 B.0390625 0.0546875 0.0316078 9.0314961
9.0078125 2.9609375 B3.90000000 0.9077519 0.5433071
0.0000000 0.0000000 0.8906250 @.44319u8 0.0000006.
0.0000000 9.0000000 0.0546875 @.5503876 g.000000@
0.00006000 2.6000000 0.0000000 9.0077519 #.4251969
ier=¢

estimated rank of c: 6

estimated rank of e: 25

¥ components excluded eps=

excluded eps=

1.0000e-03 iter= 4

4.0000e-03 iter= 13

¥.9125977 0.0000000 U.0000000 0.3430786 0.0000000 0.0000000
0.0012207 @¥.4589844 0.08678731 9.06384521 0.06980225 9.9256958
0.0000000 ©.0297241 0.9772963 @.1746216 0.0671997 0.0000000
4.0213623 0.0126953 0.0121453 3.1672974 0.00060000 0.0000009
0.0648193 0.4985952 0.0026854 ¢.1181641 @.7953491 ¢.1478882
0.0000000 2.0000000 0.0000000 0.1583862 0.0394287 9.8264160
ier=g0

estimated rank of c: 6

estimated rank of e: 25

2 components excluded eps= 4.0000e-03 iter= 13
1.0000000 0.0000009
U.0000000 1.0000000

ier=0

estimated rank of c: 5

estimated rank of e: 20

1 components excluded eps= 1.00660e-03 iter= 2
0.9687500 ©.08852713 0.0468750 G.000000¢ 0.0060000 0.00000800
9.0078125 9.5891473 6.0546875 @.0000000 D.J00000E 0.000U00Y
0.0156250 ¢.3255814 0.8984375 0.0006000 0.0390625 0.00000V0Y
0.2000000 0.0000008 0.0000000 1.0600800 0.0000000 0.0000000
0.6078125 9.0000000 U.0000000 0.000000¢ 0.9609375 0.6156259
0.4200000 0.0900000 D.000900¢ 0.0080000 0.000pbY0B6 ©.984375y



f dr'](t+1) ;

A small subroutine calculates the resulting probability
distributions if the ‘transition matrix is applied to the
probability distribution (RBNSA) for the starting year. In
Table 2 an example of this table is shown.

The in Table 2 presented results are also shown in

Figure 11 (Changes of Energy Type Mix and Base Appliance Mix
by Home Type) on page 43 of the Reseach Memorandum, IIASA
RM-78-00.
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Example of Resulting Probability Distribution

Table 2
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4 Files Used for the Residential Energy Use Model for
Austria (REUMA)

This section describes the input-, output-, and work
files of REUMA. Examples are given in the appendix C.

4.1 Input Files

rdatabase data base for a scenario
=pdata binary file, containing population data

4.2 Output file

All parameters included in the common block (as listed
in the parameter discription) can be used to Create output
at each time step. One output file is always automatically
prepared, 1i.e. resengyout: binary output file, containing
information about the regions, but not about Austria as a
whole. Interesting only for Environmental Models.

4.3 HWork Files (binary)

=write } do not change these files until
} the end of a model run
=convmat 1

4.4 Contents of the Input Data File “rdatabase”

One example of rdatabase for Austria is given in the

appendix C. This file contains information for Austria and
for every region (Bundeslaender) in alphabetical order:

1 Austria

Burgenland
Kaernten
Niederoesterreich
Oberoesterreich
Salzburg
Steiermark

Trion.

QO ~1 Y U W W N



-~ 15 «

9 Vorarlberg
10 Wien

For each region input data are:

Line Number Input Data Data Format

1-2 Comment, Name of Region 12 (£ l@x, TEE.2)
3-4 rscfrc 12 L A1RX 7E8.2)
5-6 rschyr 19x,7F8.2/10,7F18.6
7-8 rscsat =R

9-19 rpsk 10x,7r10.6/10x,7F10.6
1] rpkcal 1% ,4F9.3

12 rpgcal =

13 rpxhms =i

14 renhms e

15 rphthy !

16 rptemp 10x%,4F9.5

Iy rpawat ==

18 rpxwat i

19 rpnwat ==

20-26 rbxsa 6 (/10x,7F8.3)
27-39 rpxtbf 12 {/1dx,7E8.3)
4G-46 rbnsa 6 (/1ix,1P8.3)
47-59 rentbf 12 (/1dx,7F5.3)
60 rhifrc 10x,4F8.2

61-73 rurfre lid A1, TFB.3)
74 rhzsiz,rhetyp (5) 19x,3F10.90

75 rdm 10x,2F108.5

76 rat 10x,2F10.5
77,80 ragval, ragunk 3 (/18x,8F8.0)

Transition Matrices for OLD SINGLE FAMILY HOMES

{pre=1971)

81-84 comment

85-86 rtsoch LA/ 2RI TL2818 .7
87-99 comment

91-95 rtso 7T U o B T B i T
96-99 comment

1906-105 rteh L2175 (6F1B.7L)Y,6F1d.7
106-189 comment

119-111 rthnhw AL/2F1B:7/,2F18.7



142=115
116—121,

128-131
132-136

137-140
141-146

147-150
151-152

153-156
157-162

Transition Matrices for
annually constructed)

163-166
167-168

1 60==1+ 2
13— %7

178-181
182-187

188-15]
182-193

194-197
198-203

Transition Matrices

comment
rthw

///5 (6F19.7/) .6F1@.7

Matrices for OLD APARTMENTS (pre-1971)

comment
rtsoch

comment
rtso

comment
rtch

comment
rthnhw

comment
rthw

comment
rtsoch

comment
rtso

comment
rtch

comment
rthnhw

comment
rthw

constructed)

204-207
208-209

2uf~213
214-218

219=222
223-228

comment
rtsoch

comment
rtso

comment
rtch

///2F18.7/2F10.7

FL/8 (5E1B.7/) /5FL .7

L7 A5 LEAF1E.T/) 6F1R. T

L//2E1B .7/ 2F1D .7

///5 (6Fl16.7/),6F10.7

SINGLE FAMILY HOMES (=

LAL2ZRLB ST/ 2P0 .7

///4 (5F18.17/),5F18.7

L/A75 BEL1D. 1), 6F10. 7

L/ /2R 8.1/ 2F10.7

///5 (6F18.7/) ,6F18:7

NEW APARTMENTS (= annually

A /2R18.1/2F10.7

///4 (5F18.7/) ,5F10.7

///5 (6F10.7/) ,6F18.7
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229-232 comment

233-234 rthnhw yArAeAal | A o 1
235-238 comment

239-244 r thw LA/ A6F1E . T/ 6F10.7

2 List of Subroutines Used in the Model

In this section a comprehensive list of all
subroutines, their function, usage and calls to other
subroutines is provided. The section number associated with
the name of the subroutine indicates the importance of the
subroutine, for example

= 5.2 umodel.f - these subroutines interact with
directly with the SIMulation CONtrol language
SIMCON and are not called by any other
subroutine

- 5.2.1 rinit.f - level 1, <called only by uint:.f
and umodel.f

- S22l revinit. £~ level 2, &alled by ‘rindt.f

- rciget.f, reigkbl.f = level 3, 4 or 5:
subroutines without number belong to level 3, 4
OrnR

The subroutines of the model are interrelated in a
complex fashion. The list of subroutines presented here, is
meant to orient potential users in the system.

5.1 uinit.f
function : interface with SIMCON COMMAND LANGUAGE

usage : interface with command language simcon

subroutines used - call rinit

call rinit
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5.2 umodel.f

function: interface with SIMCON COMMAND LANGUAGE
usage : interface with simcon command language

subroutines used - call rinit, rpread, setfil 3,4, rvzero,
rmodel, rsumup, reseng, rputcom, closef 3,4

cal lerinjt
call rpread

call setfil (3, '=write)
call setfil (4,'=convmat')
call evzero (retob, 6}
call rvzero (rcdemr, 7)
call rmodel (iyear + rbyear - 1)
call rsumup
e call reseng
call rputcom (rzreg, 3)
call ‘clesef " (3)
calll “closef (1)

function: initializes the values for a new run

usage s Al Nt

subroutines used - call setfil 1,3:4,8,;12, closef 8,12
rvzero, tpread,  Tvizero, reviwit, rurspl, rvscale, rvdiv,
rdemte, rinerh,  rdemul, rnewh, rvvdiv, rvvms, rvscale,
realcl, rbas, rcalc2, rsec, rsumup, rputcom, closef
el s

call  zetfil {(1,"rdatabase”)
call setfil (3,'=write’)
call setfil (4, '=convmat’')
c call closef (8)
(e call setfil (8, ‘resengyout’)
call closef (12)
call setfil (12, '=pdata’)
call ‘closer (8)
cdll setfil (B, ‘pdata )
call rpread
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call rv3zero (rbgtbf, 7, 3, 4)

call rvizero (rpgtbf, 7, 3, 4)

call rvzero (rhqtyp, 5)

call rvzero (rdxtyp, 5)

call rvzero (rdqtyp, 5)

call rvzero (rhityp, 5)

call ‘tvzera. . (rhntyp, 5)

call revinit

call rurspl

c¢all rvsecdle (rhztvp, 5, 1. rhxtyp)

call rvzero (rhgtyp, 5)

call tvdiv - (chatyp, 4, ERZEVD 50 Srhzfrc)
call rvdiv (rhxtyp, 4. rhxtyp(5), rhxfrc)
call rvzero (rhgfrc, 4)

call rdemfc

cSalblSpinieE b

call rdemol

call rnewh

call rvvdiv (rhxtyp, rhztyp, rxxfrc, 5)
call rvvdiv (rhqtyp, rhztyp, rqggfrc, 5)
call rvvms (rpxhms, rhxfrc, 4, rpxhms(5))
call rvvms (rpghms, rhgfrc, 4, rpghms(5))
call rvscale (rpxhms, 5,. 1. rpzhms)

call rvdiv (rpxhms, 5, pfsize(rzreg), rpxlac)
call rvdiv (rpzhms, 5, pfsize(rzreg), rpzlac)
call rvzero (rpglac, 5)

call rvzero (rpnlac, 5)

call ‘rvacale (rbatBE(1 ;9,40 71 ebgtbbtlsg.1))
call recalel

if (rzzbas.ne.@) call rbas

call realic?

if (rzzsec.ne.@) call rsec

call rvzero (rctot, 6]

call rvzero (rcdemr, 7)

call rsumup

call rputcom (rzreg, 3)

call clesef ( 1)

call: closef ( 3)

call closef ( 4)

call closef ( 9)
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2.2.1.1 rpread.f
function: reads population data from file =pdata

usage v call rpread

5.2.2 rmodel.f
function: level 1
usage : call rmodel

subroutines used - call rupdat, rdemol, ECONY, © rirspil,
rincrh, rnewh, rcalcl, rbas, rcalc2, rsec

call rupdat

if(rzzcnv.ne.@) eall .cconv
call rurspl

call rinerh

call rdemol

call rnewh

call rcalel

if (rzzbas.ne.®) call rbas
call realec2

if (rzzsec.ne.f) call rsec

5.2.201 rewvinit,t

function: initialises the conversion matrices
usage ¢t call “revinit

subroutines used - call rciget, rciput, rcvinl, rsplit

call reiget (1)
call rcvinl (dxsoch, dxnso, dxnch., dxhnhw, dxnhw, rbxsa)
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call rsplit (rbxsa, rbxtbf, rurfrc)

call rciput (4)

giall i re Tige £ Gl

call rcvinl (dnsoch, dnnso, dnnch, dnhnhw, dnnhw, rbnsa)
call 7split (rbnsa, rbntbf, cnrtEre)

call rciput (4)

rciget.f
function: read conversion matrices from e atd sy g

usage : call rciger (iin)

subroutines used - call rcigtl.

call reigtl (iin; rteoch(l 1,k ~2)
call rcigkl ' (iin, kEso - (1,1.k), 5)
eall rcigtd {iin, eteh (1,1,k), &)
call reigtl (din, rthohwi(l.l,k), 2)
eall ‘reigbl “(iin, rehw ' (1.1.k), 6)

rcigtl.f
function: reads matrix 'x' from file 'iin’

usage dileallreigtl (iin, w, idim)

revinl.f

function: initialises a set of conversion matrices
usage ¢ call rcvinl (dsoch, dnso, dnch, dhnhw, dnhw,x)

subroutines used - call rvdiv. rvnorm. rvsum.

call Srvsum  (xld o1 k)
call rvsum {x(1l.,2;k),
call cvsuam (x{1.3.k},
agll pyvdiv C(x(l,.1.k),
call rediv (x(1,.2,k),
cald crrddy - (e l,i3, k)]

dsoch (1,k))
dsoch(2,k))
dhnhw (1,k))
dsoeh(1l,k). dnso (1,k))
dsoeh(2:k), dnch (1.k))
dhnhw(l,k), dnhw (1,k))

O ooy U
S

call rvnorm (rtsoch(l,j.k), 2)
call rvnorm (rthnhw(l,j.k), 2)
eall rvnoem . (rtsSe - (1,7 .k}, %)



call rynorm (rtch - (1.93:K), 6}
call zynorm {rthw (1,3,.k), 6}

rsplit.f

function: to split matrices into two identical ones

usage ¢ eall rsplit
subroutines used - call rvsum, rvdiv, rvscale
call rvsum (x(L;3,m), 6, sum3)

call rvsum (ri{l:3.k), B, sumi(i))

call rvdiv (r(1,1,k), 6, sum2, r Dy,
call rvdiv {r(1,2,k), 6, sum2. E (12T k)
call rvdiv Gri(ely 3 k) S 6 sumi(3) T (3

calilrvscalie Sir (] Sy G S s1mai re(e] =38l ) )

rciput.f
function: writes the conversion matrices to file 'iout'

usage : call rcaiput. (ibut)

rciptl.f

—— e

function: writes matrix 'x' to file ‘'iout’
usage s calil® redipEitishicon £ 0 X, ildam)

subroutines used - call rciptl

eall rgiptl (ioudt,; rtsochil,1,k),. 2)
call reciptl ligut, rtso (1,8, -5)
call reiptl ‘(iont, rEch . (1 :1:%), 6)
eall reciptl (aout: rEhnhw(l,1:K) . 2)
call rreiptl(dout S rthw oS ()1, 1 k) B



5.2.2.2 rupdat.f

e

function: updates variables

usage : call rupdat

subroutines u

call
call
call

cadsl
call
call

call
call

call

call
call
call
call

call
call
call
call

sed -

rvsum
rvsuim
rvsum

rvdiv
rvdiv
rvdiv

rvvdiv
rvvdiv

rvasum

rvvms
rvvms
rvvms
rvvms

rvdiv
rvdiv
rvdiv
rvdiv

5.2.2.3 reconhw

function: calculates new distribution of probabilities

call rvsum, rvdiv, rvvdiv, rvvms

(rhztyp, 4, rhztyp(5))
(rhgtyp, 4. rhgtyp(5))
(rhxtyp, 4, rhxtyp(5))

(ehztyp 4 rhet vn(S)e S thoifrc)
{rhgtyp; 4, thgtyp(5). rthafrc)
(thxtyp, 4, thxtyo(5), rhxfrc)

(rhxtyp, thztyp, rxxfre, 5)
(rhgtyp, rhztyp, ragqfrc; 5)

(rhytyp,b,4,rhy, 2)

(rpghms, rhgfrc, 4
(rpxhms, rhxfrc, 4
(rpzhms, rhzfrc, 4
(rpnhms, rhnfrc, 4

rpghms (5) )
rpxhms (5))
rpzhms (5))
rpnhms (5))

- v w o=

(rpghms, 5, pfsize(rzreg), rpglac)

(rpxhms, 5, pfsize(rzreg), rpxlac)

(renhms, 5. pfsize(rzreq), rpnlac)
( ) .

(rpzhms, 5, pnfsize(rzreg rpzlac)

base appliances and energy types

usage: call reorv

subroutines used - call rcgetm, rconv2, rsplit

call
call
call
call
call

rcgetm
rconv2
rsplit
rcgetm
rconv2

(dxsoch, dxnso, dxnch, dxhnhw, dxnhw,
(rbxeal, = phxtbf, rurfrc)

(dnsoch, dnnso, dnnch, dnhnhw, dnnhw.

for

rbxsa)

rbnsa)



call rsplit

rcgetm

UL v R

(rbnsa, rbntbf,

rarfrc)

function: reads conversion matrices from file
(4, ‘=convmat')

usage : eall regetm

subroutines used - rcget?

call
call
call
call
call

rcget?

function: reads an array from file

rcget2
rcget?
rcget?
rcget2
rcget?

(4, rtsoch (linlam)y, 29
(4, irtisof = (il el, miyl s EEy
(A nEch (] e m e
(4, cthnhw(l,}, m); 2)
(4, rthw (1,1.m); &)

usage ¢ call reget? (iin, =, $8im)

rconv2

function: calculates

usage : call rconv2 (dsoch, dnso,

subroutines used

el
call
call
call
call

call
call
el
call
call
call
call
call

rmvmul
rmvmul
rmvmul
rmvmul
rmvmul

rvnorm
rvnorm
rvnorm
rvnorm
rvnorm
rvscale
rvscale
rvscale

- call rmvmul,

(rtsoch (1.1 ,.m) .
(rtso {1,1,m),;
(Tt et (s e mi e
(rthnhw(l,1,m),
(rthw (1,fllm)l

(dsoch(1,m),
(dnso (1,m),
tanch (G m) s,
(dhnhw (1,m),
(dnhw (1,m),
(dnso (1,m),
(diich (1 ,m),
(dnhw (1,m),

2)
5)
6)
2)
6)
5
6,
6.

3L L

dnch, dhnhw,

pA AR o b EN

dnhw, x)

rvnorm, rvscale.

dsoch(1l,m),
drnso (1,m),
dneh i, m),
dhnhw(1l,m),
dnhw (1,m),

dsoch(1l,m),
dsoch(2.m) .
dhnhw(1,m),

2)
5)
6)
2)
6)

®t 1. 1.my)
x{l,2:m))
X(1,3:m))
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rsplit.f
function: to split matrices into two identical ones
usage siicallisrsplat

subroutines used - call rvsum, rvdiv, rvscale

call rvsum (x(1,3,m), 6, sum3)
call rvsum (Bl 9.k], 6, sam{i})

call rvdiv (B k), L6, Sum2s; r (0 k) )
call rudiy (r(l,2,k), 6, sum2, r(ls, 205 k3))
call rvdiv (s 8y ke )G s nm 3 ) 5 s (17 30

call rvscale (r(l,;3,k), 6, sum3,; r(1;.3 k)

5.2.2.4 rurspl f

function: splits single family homes and apartments into an
urban and rural component

usage ¢ cald rurspil
subroutines used - call rvdiv, rvscale
call rvdiv (chzsiz, 2, rzl, thzsiz)

call rvscale (rhzsiz, 2, rhztyp(5), rhzsiz)

5.2.2.5 rdemfc.f

function: calculates values for the demolition function
usage : call rdemte

subroutines used - call ragedtr, rvscale

call ragedtr

call rvscale (rhy,rmxage.rhztyp(5),rhy)
call rvscale (rhy,rmxage,rhzfrc(j),rhytyp(1l,3j))
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ragedtr.f

function: calculates 1initial age distribution
according to census data

usage: call ragedtr

5:2.2.6 rincrh.f

function: calculates INCREMENTAL HOMES in order
increase in the number of families

usage sifcalil Frinerh
subroutines used - call rvsum

call rvsum (rhityp, 4, rhityp(5))

2.2.,2.7 . rdempl.f

of

to

homes

house

function: calculates number of annually demolished homes

usage : call rdemol

subroutines used - call rvzero, sum, rvdiv

call rvzero (rdxtyp, 5)
call rvzero (rdgtyp, 5)
call rvzero (rhdfrc, 4)

call rvsum (rdgtyp.
call rvsum (rdxtyp,
call rvsum (rhdtyp,

rdgtyp(5))
rdxtyp(5))
rhdtyp(5))

L~ =
~ % o~

call ‘rvdiv (rdatyn,
call rvdiv (rdxtyp,
call rvdiv. (rhdtyp,

rdgreyp(3), rdgfre)
rdxtyp(5), rdxfrc)
chdtvp(5), rhdfre)

[
- =~



5.2.2.8 rnewh.f

function: calculates NEW HOMES
usage ¢ call rnewh

subroutines used - call rvsum, rvdiv

call rvsum (rhntyp, 4, rhntyp(5))
call rvdiv (rhntyp, 4, rhntyp(5), rhnfrc)

9:2.2.9 "tealcd

function: calculates average energy demand per home type on
the basis of heat losses, heating hours, and home size

usage: call realcl

5.2.2.10 [rbas.f

function: calculates base appliance energy use (space and
water heating)

usage: call rbas

subroutines used - call ralt, rvdiv, rvscale, rvsum, rv2sum,
rvzero

call rvscale Wrpztbf(l,b;t), 6, rhztyp(t), rabtbf(1.b,£))
call rv2mul (rubtbf(1l,b,t), rbztbf(l,b,t). 6; 1, rubthf(l, b,t

iLiE ((rzzalf.eq.l).and.{rzcur.gt.rbyear)) call -ralt

call rvizero (rubbf, 3. 7)

gall rvésum ' (pubbf, 3;.7, rubf, 1)

call rvdiv (rubf, 7, pop({rzreq), ribf)
call rv2sam : (rubbf, 3, 7, rubb, 2)

call rvsum (rubbi: 3, ‘rubtok)



ralt.f

function:

= id8

calculates substitution processes of

alternative

conventional technologies for

energy type technology for
space and water heating
usage: call ralt
subroutines used - call rvdiv, rvscale,
rvvsum, rvzero. rv2sum, rv2zero
call rvscale (rapl; 3, rafune, rab)
call rvdiv {rubebE (1, b, ), 7,
call rvvdix. - {rpzatbf(l, b,t},
call rvZzero 1rsbbf, 3, 7)
call rv2sum . (es8bbf, 3, 7;. kshf; 1)
call rvZsum (rsbbf, 3. 7, rsbb, 2)
call rvsum (rsbb; 3, rsbtot)
call rvzero (rafbg, 4)
call rvzero (rafbx, 4)
call rvzero (rafbn, 4)
call rvzero (rafbh, 4)
call rvzero  (raftg, 3)
call rvzero (raftx, 3)
calll' rvzero ' (rafen, 3)
eall rvzero {raftk,. 3)
call rvsum (kafbg, 3, ratbg(4d))
call rvsum (ratbx, 3, raftbx(4))
call rvsum {(ratbn., 3, ratbn/(4))
cdll rvwsum (rafbag, rafbx, rafb, 1)
call ryysum “(rafb, ratbn, tafb, 4)
call rvsum (tattqg, -2, rattq(3))
call rvsum (Eaftx . 2, raktx (3))
call rvsum (rafttn, 2, raftn(3))
call rvvsum (raftq, .raftx, raft, 3)
call rvvsum (raft, rafkn, raftt, 3)

rvsum,

rhztyp(t),
rbztbE(l;b, £) ,

rvvdiv,

EPZEbEL]., b, t))
rpzthf (i b, t),
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51ge 211

rcalc2

function: calculates all matrices
consumption of energy type (f)
appliance (b) and home type (t)

to
function

related
as a

per home
of base

usage: call rcalc?2

used ‘= feall « rvdiwv,

rv2zero

subroutines
rv2sum,

rvnorm, rvsum, rvzero,

call
call
call
call

rvzero
LVZe Lo
rvzero
rvzero

(rpnt, 4)
(epxt, 4
(rpagt, 4)
(rpzt,; 4)

call
call
call
call

rvzzero
rvazero
rv2zero
rv2zero

(apntb;
(rpxtb,
(rpgtb,
(rpzthb,

SN SO S
- W W™
w
-

call
call
call
call
call
calil
call
call

rvzero
rvzero
rvzero
rvzero
rvzero
rvaero
rvzero
rvzero

(rpnf, 7)
(rpxE ;)
(rpqf, 7)
(Epzt, 7 )
(mbhxte, = 7)
(rbgf, 7)
(cbzf,07)
(EbnEs i)

call
call
call
call

rv2zero
rv2zero
rv2zero
rv2zero

(rpntf; 4, 7}
(epxEt, 4, '7)
{rpgtf, 4, 7)
(epzEE, 4, 7))

call
call
call
call

rvzero
rvzero
rvzero
rvzero

(rpnb, 3}
(rpxb, 3)
(regb, 3)
(rpzb, 3)

call
call
call
call

call
call
call

rvzero
rvzzero
rv2zero
rv2zero

rvdiv
rvdiv
rvdiv

(rbnf,
(ebxEf, 7.
{rbgk,

(rpnbf,
(rpxbf,
(rpgbf,
(rpzbf,

7,

7,

rhntyp (5),
rhxtyp(5) .
rhqtyp (5),

ebnk)
rbxf)
rbgf)
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call rvdiv (rbzf, 7, rhztyp(5), rbzf)

call rvnorm (rbnf, 7)
c¢all rvnorm (rbxf, 7)
call rvnorm (rbgf, 7)
call rvnoem (rbzf, 7)

call  r¥#2sum. (rppkb, "4, 3. ‘rpnt; 2)
cald. rvdsum. (rpxtb; 4, '3, rpEt. 2)
call rvisum (rpgkb, 4, 3, rbgt: 2)
call rv2sum (rpztb, 4. 3, Epzt  2)
call rv2sum (rpnbf, 3, 7, rpnf. 1)
eall. rvasun (Fpubf, 35 7. rpxf: 1)
call’ ev2gum (rpgbf, 3, 7. tpat; 1)
call rvasum (rpzbf, 3, 7, rpzf: 1)
callirvZsum (rpnbE; 3, 7, rpnb, 2)
call rv2sum (rpxbE, 3, 7, rpxb, 2)
call tv2sum (rpgbf, 3, 7, rpgb. 2)
caldl. rvisum (rpzbf, 3, 7, Epzbis2)

call rvsum (rpnb, 3, rpn)
call rvsum (rpxb, 3, rpx)
call rvsum (rpgb, 3, rpq)
call rvsum (rpzb, 3, rpz)

9.2.2.132 " 'raec.f

function: calculates secondary appliance energy use and
forms the overall totals

usage : call rsec

subroutines used - call rvzero, rvsum, rvscale, rvdiv

call rvzera (rust, 7)
call rvzero (rustot, 1)

call rvsum (rusk, 12, rscf{(l))

call rvscale (rusk, 14, rhztyp(5), rusk)
call rvsum (rsct, 2, rsc)

call sryzere’  frusf,  7)

call rvscale (rscf, 2, rhztyp(5), rusf)

call rvdiv (rusf, 2, pop(rzreg), risf)



call rvsum (rusf, 2, rustot)

call rvdiv (ruwf, 7, pop(rzreg), riwf)
call ‘rvdiw {ruwf, 7, rhztvpi{5), rhiwf)
calil Spvdivs(ruwt, 7, 1., idemr)

call rvdiv (ruwf, 7, B60., rkw)

9.2.2.13 " rsumup.f

function: calculates summation values

usage : call rsumup

5.2.2.14 reseng.f

function: creates a binary file, which has been used for an
environmental model

usage : call reseng

subroutines used - call rv2mul, rvscale

call xvmul = (rpztf, rhztvp, 4, 7, hl., 1)
¢all pveZmul ~ (epzt,  cthztyp, 4, 1, hZ, 1)

call irvacale tpnf, 1, phZztyvp(5), h3)

5.2.2.15 rputcom

function: writes a copy of the common-block to file ‘ifile’

usage: gall rputcom (iregqg, ifile)
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AGPIPYES N DETEX A

List of Parameters in Alphabetical Order

In- order ' to; tind +the description of a certain
parameter, the parameter should be 1located in the
alphabetical parameter list in Appendix A. The 1left hand
column of this 1list gives the number of the parameter by
which it can be found in the parameter description.

Parameter Description

Each parameter is described and numbered according to
its appearence in the 'common block' (listed as 'model.com'
in Appendix B). 1Integer parameters are identified. If no
identification of the type is given, the parameter of in
real type. If variables are required as initial input, it
is noted with reference to the input data file name.
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Param. Nr. List of Parameters in Alphabetical Order

2079 DEMR (F) F=1,7

1 INTEGR (32)

63 PFAM (I) I=1,10

73 PFRUR (R) R=1,10

53 PFSIZE (I) I=1,10

83 PIFAM (I) I=1,10

93 PIFRUR (R) R=1,18

33 POP (1) I=1,10

43 PRURAL(I) I=1,10

3128 RAB (I) I=1,3

3123 RACEL (B) B=1,3

3197 RAFB (B) B=1,4

3193 RAFBN (B) B=1,4

3185 RAFBQ (B) B=1,4

3189 RAFBX (B) B=1,4

3167 RAFN (F,S,B) F=1,3 S=1,2 B=1,3
3131 RAFQ (F,S,B) F=1,3 S=1,2 B=1,3
3210 RAFT (S) 5=1,3

3287 RAFTN (S) s=1,3

3291 RAFTQ (S) 5=1,3

3204 RAFTX (S) s=1,3

3149 RAFX (F,S,B) F=1,3 S=1,2 B=1,3
3106 RAGUNK

3087 RAGVAL (I) I=1,19

3117 RAPL (B) B=1,3

3128 RAREPL (B) B=1,3

3126 RAT (I I=1,2

2625 RBNF (F) F=1 7

2149 RBNSA (F,B,K) F=1,7 B=1,3 K=1,2
2443 RBNTBF (F,B,T) F=1,7 B=1,3 T=1,4
2618 RBQF (F) F=1,7

2359 RBQTBF (F,B,T) F=1,7 B=1,3 T=1,4
2611 RBXF (F) F=1,7

2107 RBXSA (F,B,K) F=1,7 B=1,3 K=1,2
2275 RBXTBF (F,B,T) F=1,7 B=1,3 T=1,4
183 RBYEAR (integer)

2632 RBZF (F) F=1,7

2527 RBZTBF(F,B,T) F=1,7 B=1,3 T=1.4
2086 RCDEMR (F) F=1,7

553 RCOEF (J) J=1,14

201 RCTOT (6)

1879 RDEM (N) N=1,200

199 RDM (2)

193 RDQFRC (T) T=1,4

188 RDQTYP(T) T=1,5

184 RDXFRC (T) T=1,4

179 RDXTYP (T) T=1,5

1:75 RHDFRC (T) T=1,4

178 RHDTYP (T) T=1,5

1.57 RHIFRC (T) T=1,4

1552 RHITYP(T) T=1,5
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B66 RHIWF (F) F=1,7

873 RHIWTOT

166 RHNFRC (T) T=1,4

l6l RHNTYP (T) T=1,5

139 RHQFRC (T) T=1,4

134 RHQTYP(T) T=1,5

148 RHXFRC (T) T=1,4

143 RHXTYP(T) T=1,5

874 RHY (N) N=1,201

1875 RHYTYP (N, T) N=1,201 T=1,4
128 RHZFRC (T) T=1,4

132 RHZSIZ (S) S=1,2

123 RHZTYP (T) T=1,5

827 RIBF (F) F=1.7

834 RIBTOT

852 RISPS I E) F=1 2

854 RISTOT

855 RIWF (F) F=1,7

862 RIWTOT

2093 RKW (F) F=1,7

104 RMXAGE (integer)

2979 RPHTHY (T) T=1,4

2975 RPKCAL (T) T=1,4

518 RPN

500 RPNB (B) B=1 3

430 RPNBF (B,F) B=1,3 F=1,7
503 RPNF (F) F=1,7

2997 RPNHMS (T) T=1,5

3835 RPNINS (T) T=1,4

3817 RPNLAC(T) T=1,5

496 RPNT (T) T=1,4

418 RPNTB (T,B) T=1,4 B=1,3
2807 RPNTBF (F,B,T) F=1,7 B=1,3 T=1,4
396 RPNTF (T,F) T=1,4 F=1,7
3047 RPNWAT (T) T=1,4

3875 RPNX (T,B) T=1,4 B=1,3
480 RPQ

470 RPQB (B) B=1,3

308 RPQBF (B,F) B=1,3 F=1,7
473 REQF  (F) F=1,7

2987 RPQHMS (T) T=1,5

3827 RPQINS(T) T=1,4

3007 RPQLAC(T) T=1,5

466 RPQT (T) T=1,4

296 RPQTB (T,B) T=1,4 B=1,3
2723 RPQTBF (F,B,T) F=1,7 B=1,3 T=1.4
268 REBOTE (T, F) T=1,4 F=1,7
3839 RPOQWAT (T) T=1,4

3063 RPOX = (T ,B) T=1,4 B=1,3
567 RPSK (J) J=1,14

2983 RPTEMP(T) T=1,4

e



Param.

465
455
247
458
2992
3031
3612
451
235
2639
207
3043
3051
495
485
369
488
3002
3022
481
357
2891
329
3187
198
185
197
816
795
819
679
826
865
863
51l
525
539
2100
784
763
187
595
794
2191
835
581
842
851
843
850
3112

Nr.

List of Parameters

RPX

RPXB (B)
RPXBF (B,F)
RPXF (F)
RPXHMS (T)
RPXINS (T)
RPXLAC (T)
REXT  (T)
RPXTB (T,B)
RPXTBF (F,B,T)
REXTF (T,F)
RPXWAT (T)
RPXX (T,B)
RPZ

RPZB (B)
RPZBF (B,F)
RPZF (F)
RPZHMS (T)
RPZLAC(T)
RPZT =(T)
RPUTE (T,B)
RPZTBF(F,B,T)
RPZTE (T .F)
RQQFRC (T)
RRBHOM

RREGN (D)
RRUHOM

RSBB (B)
RSBBF (B,F)
RSBF (F)
RSBTBF (F,B,T)
RSBTOT

RSC

RSEE S(R)
RSCFRC (J)
RSCHYR (J)
RSCSAT (J)
RSUM (F)
RUBB (B)
RUBBF (B,F)
RUBF (F)
RUBTBF (F,B,T)
RUBTOT
RURFRC(F,B,T)
RUSF (F)
RUSK (J)
RUSTOT
RUWCUM
RUWF
RUWTOT
RXXFRC (T)
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in Alphabetical Order

T=1.4

T=1,4

oW w
nonon
—
~ W w

(integer)

F=1,7
B=1,3 T=1,4
B=1,3 T=1.4

= dixd -
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124 RZCUR (integer)

122 RZFILE (integer)
1E2l RZREG (integer)

118 RZZALF (integer)
1L RZZBAS (integer)
119 RZZCNV (integer)
Ity RZZRNW (integer)
116 RZZSEC (integer)

- iy -
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PARAMETER D

SCRIPTION

Parameters referring to energy us?2 energy consumption or
energy substitution are expressed in 10 calories, if not other-
wise stated.

Simcon Variables

ik INTEGR (32)
Simcon integer variables

Population Variables

A 'P' at the beginning of a parameter name indicates a po-
pulation variable

a3 POP (I) I=1,10
Population Values are read annually from
file =pdata.
region 1 to region 19

43 PRURAL(I) I=1.10
Rural population. Values are read annu-
ally from file =pdata.

53 PFSIZE (I) I=1,10
Family size Values are read annually
from file =pdata.

63 PFAM {I) I=1,190
Number of families. Values are read an-
nually from file =pdata.

i3 PFRUR (R) R=1,10
Number of rural families. Values are
read annually from file =pdata.
R region 1 to region 10

83 PIFAM (I) I=1,10
Number of new families. Values are read



Parameter Nr.

83

PIFRUR(R)

38

- 2 - Residential Model

annually from file =pdata.

R=1,10
Number of new rural families. Values
are read annually from file =pdata.

Starting Year of Model Simulations

183

104

RBYEAR (integer)

1971

Starting year for all calculations 1Ini-
tial wvalues from blkdat (blockdata).
(For Austria in this paper 1971) Homes
constructed before the starting year are
referred to as OLD HOMES (X), all homes
constructed after the starting year are
referred to as TOTAL NEW HOMES (Q).
Homes built in the current simulation
are called NEW HOMES (N). The number of
NEW HOMES has two components: a) INCRE-
MENTAL HOMES (I) in order to house new
families and b) REPLACEMENT HOMES needed
to substitute for demolished homes (D)

RMXAGE (integer)

130

> and Policies

RREGN (D)

1,9*%9

Maximum age of homes for demolition
function. in 'REUMA‘', homes exceeding
RMXAGE years are not demolished. For
Austria 139 vyears in this paper. 1Ini-
tial values from blkdat (blockdata).

D=1,10 (integer)
Region bypass switch Initial values from
blkdat (blockdata).

“B" bypass calculation for region;
“1" execute calculation for region.
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Parameter Nr. - 3 - Residential Model

1315 RZZBAS (integer)
1 Base appliance bypass switch Initial
values from blkdat (blockdata).
“@" bypass base appliance routine;
"1" base appliance energy use is recal-
Culated based on new base appliance
fractions.

116 RZZSEC (integer)
1 Secondary appliance bypass switch Ini-

tial values from blkdat (blockdata).

“@" bypass secondary appliance routine;

"1" secondary appliance energy use is

recalculated based on new secondary ap-

Pliance fractions.

117 RZZRNW (integer)
1 Homes renewal policy switch . Initial
values from blkdat (blockdata).
@" bypass demolition subroutine;
“l" demolished homes are substituted
with REPLACEMENT HOMES of the same type;
(i.e. a demolished single family home is
replaced by single family home; this
policy option tends to preseve the ratio
of single family homes to apartments)
*2" the fraction of urban (rural) INCRE-
MENTAL HOMES constructed as apartments
is determined by the user over the
scenario time frame. See RHNFRC (T).
RZZRNW should not be changed once simu-
lation has started.

118 RZZALF (integer)
1 Switch for alternative energy type tech-
nology. Initial values from blkdat
(blockdata) .
g bypass alternative energy type
technology;
i alternative energy type technolo-
gy.
119 RZZCNV (integer)
1 Conversion (energy type substitution)

routine bypass switch. Initial values
from blkdat (blockdata).
‘8" bypass conversion routine;



Parameter Nr.

128 RZCUR (integer)

121 RZREG (integer)

122 RZFILE (integer)
@

Housingstock

123 RHZTYP(T)
128 RHZFRC (T)
132 RHZSIZ (S)
134 RHQTYP(T)

40
- 4 - Residential Model

“1" execute conversion routine.
Conversion routine: OLD and NEW HOMES
change annually their energy type and
base appliance mix as specified by the
conversion matrices in “"rdatabase".

The current simulation vyear RZCUR =
RBYEAR + number of simulation years.

Current region

Switch set by umodel (not used at the
present stage of development).

T=1.5

Number of homes:

1 urban single family homes;

2 urban apartments;

3 rural single family homes:

4 rural apartments;

5 total homes.

RHZTYP(5) Initial values from rdatabase.

T=1,4
Fraction of homes according to type.

S=1,2

Number of homes according to size:

l = single homes = rhztyp(1) +
rhztyp(3);

2 = apartments = rhztyp(2) +
rhztyp(4). Initial values from
rdatabase.

T=1,5

Number of TOTAL NEW HOMES:
l=d""according to type;



Parameter Nr.

139

143

148

152

157

L&l

166

RHQFRC (T)

RHXTYP(T)

RHXFRC (T)

RHITYP(T)

RHIFRC (T)

RHNTYP (T)

RHNFRC (T)

41

-5 - Residential Model

5 total.

T=1,4

Fraction of TOTAL NEW HOMES (constructed
after the starting vyear) according to
type. BRHOTYP(S5) = 1.

T=1,5

Number of OLD HOMES, (constructed before
the starting year):

1-4 according to type;

5 total. (RHXTYP(5) is in the start-
ing year identical with RHZTYP (5))

T=1,4
Fraction of OLD HOMES according to type.
RHXTYP(5) = 1

T=1,5

Number of INCREMENTAL HOMES, which are
the annually constructed homes in order
to satisfy the needs of new families
(PIFAM, PIFRUR)

1-4 according to type:

5 total.

T=1,4

Fraction of INCREMENTAL HOMES according
to type. RHITYP(5) = 1.

T=l;5

Number of NEW HOMES (= all homes con-
structed in a given simulation year; IN-
CREMENTAL HOMES plus REPLACEMENT HOMES) :
1-4 according to type;

5 total.

T=1,4
Fraction of NEW HOMES according to type.
RENTEXE(I5) =11



Parameter

176

175

179

184

188

193

197

198

199

Nr.

RHDTYP (T)

RHDFRC (T)

RDXTYP(T)

RDXFRC (T)

RDQTYP (T)

RDQFRC (T)

RRUHOM

RRBHOM

RDM (2)

42

- 6 - Residential Model

T=1,5

Number of homes demolished in a given
simulation year, which are annually sub-
stituted by REPLACEMENT HOMES:

1-4 according to type;

5 total.

RHDTYP(T) = RDXTYP(T) + RDQTYP(T)

T=1,4

Fraction of demolished homes according
to type. RHDTYP(5) = 1.

T=1,5

Number of demolished OLD HOMES:
1-4 according to type;

5 total.

T=1.4

Fraction of demolished OLD HOMES accord-
ing to type. RDXTYP(5) = 1.

T=1,5

Number of demolished TOTAL NEW HOMES:
l-4 according to type;
5 total.

T=1,4
Fraction of demolished TOTAL NEW HOMES
according to type. RHDTYP(5) = 1.

Number of rural homes.

Number of urban homes.

P.02,0.9145 Constants used in the demolition

function.
RDEM (U) =RDM (1) *EXP (RDM (2) * (K-RMXAGE) )



Parameter

2081

Energy Us

247

235

247

268

296

308

Nr.

RCTOT

&

RPXTF

RPXTB

RPXBF

RPQTF

RPQTB

RPQBF

(6)

(L. F)

(T,B)

(B,F)

(T E)

(T,B)

(B,F)

43

-7 - Residential Model

Flows of homes summed up over time 1 =
INCREMENTAL 2 = REPLACEMENT
3 = TOTAL NEW (1 + 2)

4,5, and 6 can be used to sum up some
other annual flows over the simulation
time frame.

T=1,4 F=1,7
Base appliance energy use per OLD HOME
according to home type and base energy

type.

T=1,4 B=1,3

Base appliance energy use per OLD HOME
according to home type and base appli-
ance.

B=1,3 F=1,7

Base appliance energy use per OLD HOME
according to appliance and energy type
type.

T=1,4 F=1,7

Base appliance energy use per TOTAL NEW
HOME home according to home and energy
type type.

T=1,4 B=1,3
Base appliance energy use per TOTAL NEW
HOME according to home type and base ap-
pliance type.

B=1,3 F=1,7

Base appliance energy use per TOTAL NEW
HOME according to appliance and energy
type.
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225

357

369

390

418

451

455

458

REZTE

RPZTB

RPZBF

RENTF

RPNTB

RPNBF

RPXT

RPXB

RPXF

(T,F)

(T,B)

(B,F)

(T,F)

(T,B)

(B,F)

(T)

(B)

(E}

Li
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T=1,4 F=1,7
Base appliance energy use per home ac-
cording to home and energy type.

T=1,4 B=1,3
Base appliance energy use per home ac-
cording to home type and base appliance.

B=1,3 F=1,7

Base appliance energy use per home ac-
cording to base appliance and energy
type type.

T=1,4 F=1,7

Base appliance energy use per NEW HOME
(=all annually constructed homes) ac-
cording to home type and energy type.

T=1,4 B=1,3

Base appliance energy use per NEW HOME
according to home type and base appli-
ance.

B=1,3 F=1,7

Base appliance energy use per NEW HOME
according to base appliance and energy
type type.

T=1,4
Base appliance energy use per OLD HOME
according to home type.

B=1,3
Base appliance energy use per OLD HOME
according to base appliance type.

F=1,7
Base appliance energy use per OLD HOME
according to energy type.
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465

466

470

473

480

481

485

488

495

496

RPX

RPQT

RPQB

RPQF

RPQ

RPZT

RPZB

RPZF

RPZ

RPNT

(T)

(B)

(F)

(T)

(B)

(F)

LT

45
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Energy use for all base appliances per
OLD HOME.

T=1,4
Base appliance energy use per TOTAL NEW
HOME according to home type.

B=1,3
Base appliance energy use per TOTAL NEW
HOME according to base appliance type.

F=1,7
Base appliance energy use per TOTAL NEW
HOME according to energy type.

Energy use for all base appliances per
TOTAL NEW HOME.

T=1.4
Base appliance energy use per home ac-
cording to home type.

B=1,3

Base appliance energy use per home ac-
cording to base appliance. This is a
hypothetical value, which allows to cal-
culate the fractions of energy used for
space heating and water heating.

F=1,7
Base appliance energy use oer home ac-
cording to energy type.

Energy use for all base appliances per
home.

T=1,4
Base appliance energy use per NEW HOMES
(=all annually constructed homes) ac-
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500

503

514

RPNB (B)
RPNF © (F)
RPN

L6

- 19 - Residential Model

cording to home type.

B=1.,3
Base appliance energy use per NEW HOME
according to base appliance.

E=l7
Base appliance energy use per NEW HOME
according to energy type.

Energy use for all base appliances per
NEW HOME.

Secondary (Household) Appliances

511

325

239

553

RSCFRC (J)

RSCHYR (J)

RSCSAT (J)

RCOEF (J)

J=1,14

Fraction of homes owning the particular
appliance. Initial values from
rdatabase.

J=1,14

The "half-time" for the saturation curve
for secondary appliances, 1aen the

number of years for the ownership frac-
fiogn. . to reach' a walue halfway between
its present value and its specified sa-
turation wvalue. Initial wvalues from
rdatabase.

J=1,14

Saturation level at which the ownership
fraction becomes approximately constant.
Initial values from rdatabase.

J=1,14
Calculated by the model
RCOEFFE (J) = 1.-EXP(~-.693/RSCHYR(J))



P _ameter

567

581

295

679

763

784

787

794

Nr.

RPSK (J)
RUSK (J)

RUBTBF (F, B, T)

RSBTBF (F.B,T)

RUBBF (B,F)

RUBB (B)

RUBF (F)

RUBTOT

47
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J=1,14

Average yearly energy consumption of one
secondary appliance of type j. 1Initial
values from rdatabase.

J=1,14
Secondary appliance energy use according
to appliance type.

F=ly7 B=1.3 ‘T=1.4

Total base appliance energy use accord-
ing to home type, base appliance type
and energy type.

F=1,7 B=1,3 T=1,4

Amount of unconventional energy source
substituted for conventional energy type
if alternative energy technology is ap-
plied, according to base appliance and
home type.

B=1,3 F=1,7
Total base appliance energy use accord-
ing to base appliance and energy type.

B=1,3
Total base appliance energy according to
base appliance type.

F=1,7
Total base appliance energy according to
energy type.

Total energy used according to all base
appliances in all homes.
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Substituted Energy by Unconventional Energy Technologies

9 RSBBF (B,F) B=1,3 F=1,7
Substituted alternative energy source
according to base appliance and energy
type.

816 RSBB (B) B=1,3
Substituted alternative energy source
according to base appliance

819 RSBF (F) F=1,7
Substituted alternative energy source
according to energy type.

826 RSBTOT

Total substituted alternative energy
source

Values per Capita, per Home and Overall Totals

827 RIBE. © (F) F=1,7
Base appliance energy per capita accord-
ing to energy type used in all homes.

(Energy/capita)
834 RIBTOT
Base appliance energy use per capita.
835 RUSE (PF) F=1,7
Secondary appliance enerqy use according
to energy type.
842 RUSTOT
Total energy used for all secondary ap-
pliances in all homes.
843 RUWF (F) F=1,7

Total consumption of each energy type.
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8540

851

852

854

855

862

863

865

866

873

RUWTOT

RUWCUM

RISE . {(F)

RISTOT

RIWF (F)

RIWTOT

RSCPF -~ (F)

RSC

RHIWF (F)

RHIWTOT

49
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Total energy consumption.

Total energy consumption for a region
over the whole simulation period.

F=1,2

Secondary appliance energy use per capi-
ta according to energy type ( energy /
capita ).

Secondary appliance energy use per capi-
ta ( energy / capita ).

F=1,7
Total energy used per capita according
to energy type.

Total energy used per capita

F=1,2
Energy used by secondary appliance per
home according to energy type. (only

elec. and gas)

Energy used by all secondary appliances
per home.

F=1,7
Total energy use per home according to
energy type.

Total energy used per home.
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1875

1879

2079

2086

2093

2100

RHY

(N)

RUHYTYP(N ,T)

RDEM

DEMR

RCDEMR

RKW

R5UM

(N)

(F)

(F)

(E)

Base Appliance Mix

2197

RBXSA

(F,B,K)

50
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9 Stock and Demolition Function

N=1,201
Number of homes as a function of age
over a period of RMXAGE years.

N=1,201 T=1.,4
Number of homes N-1 years old of type T.

N=1,208
Probability of homes being demolished or
removed as a function of age over a
period of RMXAGE years.

F=1,7
Demand according to energy type from the
residential sector.

F=1,7

Demand according to energy type from the
residential sector for all calculated
regions.

F=1,7 6
Demand of electricity (RKW(1)), in 18
kwh.

F=1,7
rsum(j) = sum over all demr (i), i=1,j

E=lpl B=l,3" K=1_2

Prooability « of “.an - OLD SINGLE FAMILY
HOME/APARTMENT having base appliance B
of energy type F. 1Initial values from
rdatabase.
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2149 RBNSA (F,B,K) F=1,71 -B=1,3 K=1, 2
Probability of a NEW SINGLE FAMILY
HOMES/APARTMENT having base appliance B
of energy type F. 1Initial values from
rdatabase.

2191 RURFRC (F,B,T) F=1,7 B=1,3 T=1,4
Split fraction between urban and rural.
Initial values from rdatabase.

22705 RBXTBF (F,B,T) r=1,7 B=1,3 T=1,4
Probability of OLD HOMES of type T hav-
ing base appliance B of energy type F
(for Austria).

2359 RBQTBF (F,B,T) F=1,7 B=1,3 T=1,4
d.0 Probability of a TOTAL NEW HOME of type
T having base appliance B and energy
type F; Weighted average of RBNTBF

2443 RBNTBF (F,B,T) F=1,7 B=1,3 T=1,4
Probability of a NEW HOME (i.e. con-
structed in the current simulation year)
of type T having base appliance B and
energy type P (for Austria).. Split with
RURFRC, basis RBNSA

2527 RBZTBF (F,B,T) F=1,7 B=1,3 T=1,4
Probability of a HOME of type T having
base appliance B of energy type F.

2611 RBXF (F) F=1,7
Probability of an OLD HOME using energy
type F.

2618 RBOQF (F) F=1,7

Probability of a TOTAL NEW HOME using
energy type F.

2625 RBNF (F) F=1,7
Probability of a NEW HOME using energy
type F.
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2632 REZF (F) F=1,7
Probability of a HOME using energy type
F.

Energy Use Related Parameters

2639 RPXTBF (F,B, T) F=1,7 B=1,3 T=1,4

In this matrix several energy type F,
base appliance type B, and home type T
related variables can be combined, such
as efficiencies of heating appliances
and, the fraction of the floorspace
heated etc.; for an OLD HOME of type T.
Initial values from rdatabase.

2723 RPOTBE (F,B,T) F=1,7 B=1,3 T=1,4
0.9 Variables related to energy use of type
F for a TOTAL NEW HOME of type T, using
base appliance B.

2887 RPNTBF (F,B,T) F=1,7 B=1,3 T=1,4
Variables related to energy use of type
F for a NEW HOME of type T, using base

appliance B. Initial values from
rdatabase.
2891 RPZTBE(E, B, T) F=1,7 B=1,3 T=1,4

Energy use of a home of type T, on base
appliance B with energy type F.

2975 RPRCAL(T) T=1,4 3
caili 1g /mz/h; Initial values from

2979 RPHTHY (T) T=1,4
heating hours/year. 1Initial values from
rdatabase.

2983 RPTEMP (T) T=1,4
Factor to account for different climat
in regions. Initial values from
rdatabase.
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Parameter Nr. - 17 - Residential Model

Size of Homes, Floor Space per Capita

2987 RPQHMS (T) =] ,5 5
Home-size of TOTAL NEW HOMES (m“/home).
Weighted average of RPNHMS

2992 RPXHMS (T) T=1,5 2
Home-size of OLD 'HOMES (m“/home). 1In-
itial values from rdatabase.

2997 RPNHMS (T) T=1,5 5
Home-size of NEW HOMES (m“/home). In-
itial values from rdatabase.

3002 RPZHMS (T) T=1,5 5
Home-size of all homes (m“/home).

3987 RPQLAC (T) T=1,5
Floor space per capita for TOTAL NEW
HOMES:
1-4 according to type;
5 total.

3912 RPXLAC (T) T=1,5
Floor space per capita for OLD HOMES:
l=4 accordinag to type;
5 total.

3017 RPNLAC (T) T=1,5
Floor space per capita for NEW HOMES:
1-4 according to tyvpe;
5 total.

3022 RPZLAC(T) T=1,5
Average floor space per capita for all
homes:
1-4 according to type;
5 total.



Parameter Nr.

Insulation - Heatlosses

3027 RPQINS (T)
3831 RPXINS(T)
3935 RPNINS(T)

Water Heating

3639 RPQWAT (T)
3043 RPXWAT (T)
3947 RPNWAT (T)
3951 RPXX (T,B)

S4

- 18 - Residential Model

T=1,4

Save factor due to improved insulation
standards by construction of TOTAL NEW
HOMES. 1If this values are not changed
during the simulation period, they give
the average insulation standards of NEW
HOMES constructed between the starting
year and a given simulation year. Ini-
tial values in subroutine 'rinit'

T=1,4 _

Save factor due to gradual improvement
and retrofitting of OLD HOMES. 1Initial
values in subroutine ‘'rinit'

T=1,4

Save factor due to improved insulation
standards by construction of NEW HOMES.
Initial values in subroutine 'rinit'

T=1,4
water-use of TOTAL NEW HOMES. Initial
values from rdatabase.

T=1,4
water-use of OLD HOMES. Initial wvalues
from rdatabase.

T=1,4
water-use of NEW HOMES. 1Initial wvalues
from rdatabase.

T=1,4 B=1,3
internal factor calculated from the fac-
tors listed above.



Parameter Nr.

3063 EPOX  (T,B)
3875 RPNX (T,B)

S

- 19 - Residential Model

T=1,4 B=1,3
internal factor calculated from the fac-
tors listed above.

T=l,4 B=1,3
internal factor calculated from the fac-
tors listed above.

Age of Homes in the Starting Year

3087 RAGVAL (I)
3106 RAGUNK

3187 RQQFRC (T)
3112 RXXFRC (T)

I=1,19

Age-distribution of homes. Up ‘to 19
agegroups can be distinguished plus one
group of homes of unknown age. Initial
values from rdatabase.

Homes of unknown age. Initial wvalues
from rdatabase.

T=1,5

Fraction of TOTAL NEW HOMES:
1-4 according to type;

5 total.

T=1,5

Fraction of OLD HOMES:
1-4 adccording to type;
5 total.

Alternative Energy Technologies

3117 RAPL (B)
' it B

B=1,3

Penetration limit for solar or heat-
pumps. Initial values from blkdat
(blockdata) .

1-3 for single ovens, central heating,
hot water



Parameter Nr.

3120 RAREPL (B)
P,.5,
3123 RACEL (B)
4,9,9
3126 RAT {I)
3128 RAB {1
$131 RAFQ (F,S,B)
3149 RAFX (F,S5,B)
3167 RAFN (F,S5.,B)

il
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- 20 - Residential Model
B=1,3

Fraction of energy-use, which gets re-

placed. Initial wvalues from blkdat

{blockdata).

B=1,3

Electricity consumption of the alterna-
tive system in percent of the replaced
energy (e.g. a heat pump provides 1000
kwh, however needs a third of this pro-
vided energy as initial input in the
form of electricity) Initial wvalues from
blkdat (blockdata).

I=lf2
Constants used for s-shaped functions.
Initial values from rdatabase.

I=1,3

Probability that a base appliance is
combined with an alternative energy ap-
pliance

F=1.3 S=1,2 B=1,3

Number of TOTAL NEW HOMES using alterna-
tive energy source, according to the en-
ergy type of the back wup system, the
base appliance, and the type of home.
type of home

1 TOTAL NEW urban SINGLE FAMILY HOMES

2 TOTAL NEW rural SINGLE FAMILY HOMES

F=1,3 s=1,2 B=1,3

Number of OLD HOMES using alternative
energy source, according to the energy
type of the back up system, the base ap-
pliance, and the type of home.

S = type of home

1 OLD urban SINGLE FAMILY HOMES

2 OLD rural SINGLE FAMILY HOMES

F=1,3 8=1,2 B=1.3

Number of NEW HOMES using alternative
energy source, according to the energy
type of the back up system, the base ap-



Parameter Nr.

3185

3189

31193

3187

3231

3204

RAFBQ

RAFBX

RAFBN

RAFB

RAFTQ

RAFTX

(B)

(B)

(B)

(B)

(5)

(S)
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- 21 - Residential Model

pliance, and the type of home.
type of home

1 NEW urban SINGLE FAMILY HOMES
2 NEW rural SINGLE FAMILY HOMES

B=1,4

Number of TOTAL NEW HOMES using alterna-
tive energy technology according to base
appliance

1 single ovens

2 central heating

3 hot water

4 total

B=1,4

Number of OLD HOMES wusing alternative
energy technology according to base ap-
pliance

1 single ovens

2 central heating

3 hot water

4 total

B=1,4

Number of NEW HOMES using alternative
energy technologie according to base ap-
pliance

1 single ovens

2 central heating

3 hot water
4

total
B=1,4
Homes wusing alternative energy type

technology according to base appliance.

8=1.3

Number of TOTAL NEW HOMES using alterna-
tive energy technologies, according to
home type

1 TOTAL NEW urban SINGLE FAMILY HOMES
2 TOTAL NEW rural ==

3 =i o ST D 8

S=1,3



Parameter Nr.

3207

3210

RAFTN

RAFT

(S)

(S)

3212

12808

58

- 22 - Residential Model

Number of OLD HOMES (=constructed before
the starting year) using alternative en-
ergy technology, according to home type
1 OLD urban SINGLE FAMILY HOMES

2 OLD rural —Ete =

3 Lotalas) 2 4 2

s=1,3

Number of NEW HOMES wusing alternative
energy technology, according to home
type

1l NEW urban SINGLE FAMILY HOMES

2 NEW rural A

3 total " 1w 2 )

s=1,3

Number of homes using alternative energy
technology according to home type

1l urban single family homes;

2 rural single family homes;

3 total

elements

bytes



Parameter Nr.

v 13t

¢ 135

RTSOCH (2,2, 2)

RTS0 . (5:5,2)

RTCH (6,6,2)

RTHNHW (2,2,2)

RTHW (6,6,2)

2149

8440

59

- 23 -

Residential Model

Variables not in rcmn

conversion
heating.

conversion

conversion

conversion
water

conversion

Elements

bytes

table

table

table

table

table

single oven - central

single oven.

central heating.

hot water - non hot

hot water
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APPENDIX B

Model Listing

The subroutines generally appear in alphabetical order.
As an exception to this rule the common blocks used
(model.com, conv.cmn, conv2.cmn, and eguiv.cmn) are listed

in the beginning.



—_—-————-————-u-.——_-—_——_—__——-——_—-—_——_————--——_-——_—_—

—_..-.-____-—_—-———-—_-————-————.—.————-—_—————_—--————-——_—_.——

———————— rcmn

integer rbyear, rmxage, rregn

integer rzzbas, rzzsec, [rZZINDW, rzzalf, rzzcnv
integer rzcur, rzreg, rzfile
-------- simcon

common integr (32)

common pop (18) ; prural (1@)
common pfsize(10)

common pfam (10), pfrur (18)
common pifam (18), pifrur (10)

-------- rcmn
common rbyear, rmxage, rregn (10)
common rzzbas, rzzsec, YzZzrnw, rzzalf, rzzcnv
common rzcur, rzreq, rzfile

common rhztyp(5)., rhzfrc(4), rhzsiz(2)

common rhgtyp(5), rhgfrc(4), rhxtyp(5). rhxfrc(4)
common rhityp(5), rhifrc(4), rhntyp(5), rhnfrc(4)
common rhdtyp(5), rhdfrc(4)

common rdxtyp(5)., rdxfrc(4), rdgtyp(5)., rdgfrc(4)
common rruhom, rrbhom

common rdm (2);  rctec(6)

common rpxtf (4,7), rpxtb (4,3) , rpxbE (3.7)
common rpqgtf (4,7), rpgtb (4.3), rpagbf (3.1)
common rpztf (4,7), rpztb (4,3)., rpzbf (3,7)
common rpntf (4,7), rpntb {4,3), . rpnbf (3,7)
common rpxt (4), rpxb (3), tpxt (1), 'IpX
common rpgt (4), rpab (3), rpaf (7), rpq
common rpzt (4), rpzb (3), rpzE: (7)) - rp2
common rpnt (4), rpnb  (3), rpRE. (1) “Ipn
common rscfrc(l4), rschyr(l4), rscsat (14), rcoef (14)
common rpsk (14), rusk (14)

common rubtbf(7,3,4), rsbtbf (7:3,4)

common rubbf(3,7), rubb (3), tabf . AP, - rubtot

common rsbbf(3,7), rsbb (3), rsbf {Ele)e; rsbtot

common ribf (7), ribtot

common rusf (7), rustot, ruwEs Ty, ruwtot, ruwcum
common risf (2), ristot, eiwE (T, riwtot

common rscf (2), rsc, rhiwf (7)., rhiwtot

common rhy (201), rhytyp(201,4), rdem (208)
common demr (7), rcdemr(7), rkw (e rsum (7)
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common rbxsa (7.3,2), rbnsa (7,3,2), rurtrc (d;3;:;4)
common rbxtbf(7,3,4), rbgtbf(7,3,4)., rbntbf(7,3,4), rbztbf(7,3,4)

common rbxf (1), rbgf - (7] bt (7)), rbzf )
common rpxtbf(7,3,4), rpatbf (7,3,4), rpntbf (7,3,4), rpztbf(7,3,4)
common rpkcal (4), rphthy (4) , rptemp (4)

common rpghms(5), rpxhms (5) , rpnhms (5) , rpzhms (5)
common rpglac(5), rpxlac(5) . rpnlac(5), rpzlac(5)
common rpgins(4), rpxins (4) , rpnins (4)

common rpgwat(4), rpxwat (4), rpnwat (4)

common rpxx (4,3)., tog% (4.3) rpnx (4,3)

common ragval(l9), ragunk

common rqggfrc(5), rXxErc (5}

common rapl (3), rarepl (3), racel (3)

common rat (2) ; Eabe ()

common: rafq (3,2:3). raftx (3:2,3). rabni (352,38

common rafbg (4), rafbx (4)., rafbn (4), rafb (4)

common raftg (3), raftx (3}, ratEen (3, raE il (30



_-—.—_-..-.-_—-.—_—-.-__—-———_——_....-_——_———-.—_——....———-—_——————

——_..__.__.__.-.-_——-——-._-—-.._——_———_——_w—_——_—————_————--———

common /conv/ dxsoch (2,2), dxnso(5,2), dxnch(6,2) ,
dxhnhw(2,2), dxnhw(6 2),
dnsoch(2,2), dnnso(5,2), dnnch(6,2),
dnhnhw (2,2), dnnhw(6,2)

w o=

———_———...———_.————q———-.———_.p_——...———*———-_—_————4—__————_————————..-_

-—-_—_-—_—_————.———_..———-———_————-——_——_-———_——_——..——————_.-———-.-—

common /conv2/ rtsoch(2,2,2), rtso{5,5,2): rtch(6,6,2),
il rthnhw(2,2,2), rthw(6,6,2)

_———-———_-—————————-—-.————.————.-———_———

data ilen /65/
dimension idumy (199,65)
equivalence (idumy (1,1) ,pop (1))



Aug 16 19:33 1978 blkdat.f Page 1 64

#
C—=——=——- Bl ki dra b wee——Aemesroeme S s R e s e S S R o
C
¢  funetion — jnitialization of variables used in REUMA
2 (Residential Energy Use Model for Austria)
c
c ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 77/18/27
c
(s
block data
(&
©
#include "model.com"
C
data rzzrnw /1/, rzzbas /1/, rzzsec /1/
data rzzeny [1/: rzzalf /0/. rzfile /1)
data rregn /1,0,0,0,0,0,0,0,0,0/
e
data rbyear 1971/, rzcur /1971/, rmxage /136/
o
data rbgtbf /84*bB./, rpagtbf /84*0./
data rhqgtyp /5*8.0/, rdxtyp /5*6.0/, rdgtyp /5*0.0/
data rhityp /5%*0.8/, rhntyp /5%*0.0/
data ruwcum /0.9/
c
data rapl P4 e e Lo
data.rarepl /BersDi=1/
data racel /0.,.1,.1/
c

end
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function

usage
parameters

subroutine used

------------------

author
latest revision

- calculates age-distribution of homes;

the age groups are organised

according to Austrian census data of 1971
- call ragedtr

=_nene

Srnone

- the result on field 'rhy' is normalized

- anton toifelhardt
- 78/88/19, erwin poenitz

subroutine ragedtr

#include "model.com”

2349

equivalence (n,rmxage)

R B

i =n-91

goto 1000

if (i.le.@) goto 206

compute values before 1889

h
do 1¥@8 j =
rhy(n=-j) = h
continue

ragval (1) /float (1)
8

values from 1880 until 1918

continue

h = ragval (2)
do 2280 3 =
rhy(n-j) = h
continue
=i 30

S 395

i,1438

add unknown value to the years until 1918

h = ragunk/float (i)

do 238 3 =

gy =1

rhv(n=3) = thyi{n-j} + h

continue
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values from 1919 until 1944

hi= ragval (3) 7 26.
do, ‘24§ .= 1,i+25
rhy(n-j) = h
continue

1°="1 + 26

values from 1945 until 1960

h = ragval (4) / 16.
do 2608 3= 1;1%1l5
rhy(n-j) = h
continue

i = 34+ 16

values from 1961 until 1971

h = ragval (%) ;s 10.
Aol e R T Y
thydn=3) = h
continue

1= 2+

normalisation

sum = @.

do 488 3 = l,n
sum = sum + rhy(j)
continue

do 448 3j = 1,n
rhy(j) = rhy(j) / sum
continue

continue
return
end
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#

CH=s T e ad biTre
function
usage
parameters

subroutines used

author
latest revision

OOOOOOOOOOOOOOGOOOOQO

subroutine
e
G
#include "model.com
c

ralt.f Page 1 67

- calculates substitution of alternative energy
type technologies for conventional technologies
for space and water heating

- call ralt
- none

- call rvdiv, rvscale, rvsum, rvvdiv,
call rvvsum, rvzero, rv2sum, rv2zero

this subroutine is only executed if policy
option switch rzzalf is set equal one

_——-——-.——-—_—_—_....—___..._—-————.——_-————-—__.._..._———_—_...—.—.——

- anton toifelhardt
- FI/L1 /11

ralt

integer t,b,f,s
(o
c
ralpha = 4.394449155 / rat(2)
rzd = exp [ralpha * (rzcur = thyear = tat(l). - 18))
rafune = rzl' L {lo ¥ rzl)
&
c probability that a home is using alternative
C energy type technologies
(o
call rvscale (rapl, 3, rafunc, rab)
c
c calculate energy saved using
c alternative energy type technologies
c
do 1lu8 t =.1,4,2
dor VLBY T ha= 18
do . 108 £ = 1,3
rsbtbf(f,b,t) = rab(b) * rarepl (b) * rubtbf(f,b,t)
1490 continue
@
c subtract saved energy and sum up energy replaced
c by alternative energy type technologies
(e
do 200 t = 1,4,2
do 206 b =-1,3
rubtbE{7,b,2] '= 0.
do 208 f.=1,3
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rubtbf(£,;b,t)
rubtbf(7,b,t)
continue

rubtbf (£,b,t) ~ rsbtbf(f.b,t)
rubtbf(7,b,t) + rsbtbi(f,b,t)

additional electricity used for alternative
energy type technologies, if any

do 3060 't 1,4,2
do. 368 b 13
rzl = rubtbf(7,b,t) * racel(b)

rebtbfll ,b,t) = rsbtbhE(l,b,t) - rzl
rubEbf (1l b, Er s rubebE(L, B, k) F T2l
continue

probabilities for alternative energy type technologies

do 400 Tt
do 460 b
rbgtbf(7,b,t)
cbxtbElid  bit)
rbntbECT bt
bzt o El, Bt

1,4,2
1,3

[T S J S

rbgtbf (7,b,t+1)
rbxtbE (7 ,b  t+1]
rbhneb 7T b E+1)
rhzebf (7, b, E+l)

oo

do 480 f£r=11
rbatbf(7,b,t)
EbxEbE(T ;b t)
ebnthE (77 b k)
rhzebE( 7 b, Y
continue

3

roabbEl7, bt}
HoxEb ElT DL E)
rbotbE (7 ,b,t)
rozEbfi(d b, L)

rab(b)
rab (b)
rab (b)
rab (b)

chetbE (£, b, t)
EbithE (£, b t)
rbntbf(f,b,t)
rbztbE (£ b, t)

nononons
+ + + +
¥ % ¥ ¥

recalculate energy used per home according to
home type, base appliance and energy type.

do- 588 't = 1,4,2
do- B8 b= 1.3

call ‘rvdiv . (rabtBf(il,b,*),.7, rhztvp(t), rpztbf({l,b,t))
eall rvvdiv (rpztbf(l,b,t), EbztbE(l:;b,t), rpztbE (1l ,b,8), 7)
continue

summation for saved energy

callrv2zero. (tsbef, -3, 7)

do 688 b =1,3

do- 60d £ = 1,7

do 600 t = 1,4

rsbbf{b,f) = ¥sbbfi(b,f) + rsbtbf(f,b,t)
continue

eall ru2sum (rsbbt, 3, 7. rsbE; 1)
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36349

3100

5%@2: 51

958

call rv2sum

call rvsum

call
call
call
call
call
call
call
call

rvzero
rvzero
rvzero
rvzero
rvzero
rvzero
rvzero
rvzero

do
t:
do
do

3190 s
s * 2 -
31606 b
3030, F

)
rafx(f S b)

rafn (f,s,b)
continue

dio i DRSS E
raftbqg(b)
rafbx (b)
rafbn(b)

oo

raftg(s)
raftx(s)
raftn(s)
continue

call
call
call
call
call
call
call
call
call
call

rvsum
rvsum
rvsum
rvvsum
rvvsum
rvsum
rvsum
rvsum
rvvsum
rvvsum

return
end

ralt.f Page 3

(cShbE a3y

{rsbb, 2,

4)
4)
4)

(ratbg,
(rafbx,
(rafbn,
(rafb, 4)
(patta; 3)
(rattx; 3)
(rafen, 3}
((zaft 3

1,3
1,3
rhgtyp(t)
rhxtyp(t)
rhntyp(t)

S| SO o |

7,

69

rsbb,

rsbtot)

* rab(b)
* rab(b)
* rab(b)

2)

* rbgtbf(f,b,s)
* rbxtbf(f,b,s)

=S

rafbg(b)
rafbx (b)
rafbn (b)

raftg(s)
raftx(s)
raftn(s)

(rafbqg,
(rafbx,
(rafbn,
(rafbg,
(rafb,

(raftqg,
(raftx,
(raftn,
(raftqg,
(raft,

+ + +

+ + +

3,
3,
3,
rafbx,
rafbn,
2,
2,
2
rafex,
EafEn,

rafg(f,s,b)
ratx(£,;s,;b)
rafn(f,s,b)

rafq(f,s,b)
rafbfx(f,s,b)
rafn(f,s,b)

rafbqg(4))
rafbx(4))
ratbn(4))
rafh,
rafb,
raftg(3))
rafex (3))
raten (39)
ratt,
raft,

* rbntbf(E,b,s)
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#
G D e S e e e e e e e e e e e e e e e e e e e e e e e e e e e
e
¢ fEunction - calculates base appliance energy use
c (space and water heating)
(&
c usage - call rbas
5.
¢ parameters - none
c
c subroutines used - call ralt, rvdiv, rvscale, rvsum, rv2sum, rvzero
€
C ———————————————————————————————————————————————————————————————————————
c author - anton toifelhardt
¢ latest revision - 77/11/18
e
e
subroutine rbas
(&
&
#include "model.com"
(c
integer f, b, t
C
c total base appliance energy according to home type,
z appliance and energy type
C
do 1¥8 t = 1,4
desrss]if e =3
call” evecale. (rpztbE(l b t), 6, rhztypilt) , mubtbfi{l,b,t))
call rvi2mul (rubtbfll,b,t), rbztbf (1l ,b,t],; 6,1, rabtbf{]1,.b,t);})
186 continue
C
(e calculate energy use by alternative energy type technologies
T N R I b L L Rl s S SO
1t: [Arzealfieg.l}.and.(rzeur.gt.rbyear)) call ralt
c —————————————————————————————————————————
c
o base appliance energy according to appliance
C and energy type
c
call rvZzero . (rubbf, 3, 7)
c
do v 20fs = Sa 3
do 2080 f = 1,7
da 280 € = 1,4
rubbf(b,f) = rubbfib,f)] + rubtbhf(f,b,t)
209 continue
E
Q base appliance energy according to energy type
&
o call rvZsum (rubbE&, 3. 7, rubE, 1)
e
c base appliance energy use per capita according to energy type



Dec 5 @92:39 1978 rbas.f Page 2 71

call rvdiv (rubf, 7, popl{rzreg), ribf)

2 total base appliance energy according to base appliance type
; call rv2sum (rubbf, 3, 7, rubb, 2)

g total base appliance energy use

; call rvsum (rubb, 3, rubtot)

g total base appliance energy use per capita

: ribtot = rubtot / pop(rzreg)

£

return
end
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#
C=—=——- r @ al gl —————————eema— e — ==~ = — o= oo ss e o= e
@
¢ fuaction - calculates average energy demand per home type
E on the basis of heat losses, heating hours,
o and home size
C
C usage - call rcalcl
@
¢ parameters - none
C
c subroutines used - none
e
c ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 77/11/189
c
(G
subroutine rcalcl
C
(e
$include "model.com”
C
integer t, b, £
c
&
dgo 1@ o E=1d
rpxxit,l) = rpkcal (t): * rphthy{t} * rptempi(t) *°'1l.e=9
(o
rpnx (t,1) = rpxx{t,1) * rpnhms(t) * rpnins(t)
rpgxlE,.l) = 'rpRa({t,1l) * rpghms(€) * rpginsit)
rpgx(t,l) = rpxxit, 1) *.rpxhms{t), * rpxins(t)
c
rpux (t,.2) = rpox(t,1)
EpXX(E,2) = rpxxi(t, L)
roaxlt  2) = rogxit, 1)
(o
renx(t,3) = rpnwat(t)
rpxx(t,3) = rpxwat(t)
regx(t,3) = rpgwat(t)
189 continue
G
do 200 = 1,4
do 200 =153
rbzebf(7,b;t) = 4.
rpztbf(7,b,t) = 0
do 24d =1,6
ez EE (EALUE =8 gty e (B Ebx Eh E( B bl &)
1. + raakrc{t) * ' rbgtbi{(f,b, t)
toztBE(E, bt} = rxxfec(t) ¥ rpatbE(E, b,t) % rExxit,b)
1 + rgagfrc(t) *irpatbf(fybyt] % rpaxi{tc ,b)
200 continue
C
return
end
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&
C—————— r cal ¢ 2 =————————mememm— e e ———— o ———— - —— o= ==
c
¢ functien - subroutine to calculate all submatrices
o) related to per home consumption of fuel(f)
(e as a function of appliance(b) in home type(t)
5] for x (OLD), q (TOTAL NEW), z (TOTAL),
c and n (NEW) HOMES.
(@
c usage - call rcalc2
C
C parameters - nhone
(6!
c subroutines used - call rvdiv, rvnorm, rvsum, rvzero,
c call rv2sum, rv2zero
c
c ———————————————————————————————————————————————————————————————————————
e rauthor - anton toifelhardt
¢ latest revision - 77/11/14@
c
c
subroutine rcalc2
c
#include "model.com”
e
integer t, b, £
c
call rvzero (cpnt, 4)
call rvzero (rpxt, 4)
call rvzero (rpagt, 4)
call rvzero (rpzt, 4)
C
call rv2zero (rpntb, 4, 3)
gall rvZzere: (rpxth, 4, 31
call rv2zero (rpgctb, 4, 3)
call rv2zero [(rpztb, 4, 3)
c
call ‘rvzero (rpnk; 7)
call rvzero (rpxf, 7)
call rvzero (rpaf, 7)
call rvzero (rpzf, 7)
o
call rvzero (rbxf, 7)
call rvzero (rbgf, 7)
call rvzero (rbzf, 7)
call - ryzero (rbnf; - 7)
(o
call rv2zero (rpntf, 4, 7)
call rv2zero (rpxtf, 4, 7)
call rv2zero (rpatf, 4, 7)
call rvizero (rpztf, 4, 7)
c

call rvzero (rpnb,
call rvzero (rpxb,
call rvzero (rpab,

call rvzero (rpzb,

w w ww
— S e
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7)
il

call
call

rv2zero
rvzzero

7)

2
3
(rpgbf, 3
3,1

(rpzbf,
do 208 f
do. 200 &
do 268 b
rbnf (£f)
IBbXE(L)
rbgf (£)
rbzf (f)

B
b=
Mo~

’
rbnf (£f)
rbxf (£f)

rbgf (£)
rhzf (f)

rbnthf(E b, t)
rbxEbE(E, DB, L)
rbgtbE{f,;b;t)
EbzEBEELbirE)

rhntyp(t)
rhxtyp(t)
rhqtyp (t)
rhztyp (t)

st % % o

LT [ |

200

call
call
call
call

(ebnf;

rvdiv 7
(EbxE ]
¥/
7

rvdiv
rvdiwv
rvdiv

, rhntyp(5),
» rhxtyp(5),
, rhatyp(5),
ro EhZEVP (5],

rbnf)
rbx )
rbqgf)
rbzf)

(rbgf,
(b 2Es,

call
call
call
call

rvnorm
rvnorm
rvnorm
rvnorm

{rbnf ;
(rbxf,
(rbagf,
(rbzf,

Q

summation subroutines discussed above.

dod 3200t il
do 320 b il
dol Sif e F 6

rpatb(t,b)=rpgtb(t,b)
rentb(t,b)=rpntb (t,b)
rpxtb(t,b)=rpxtb(t,b)
rpztb(t,b)=rpztb(t,b)

(%

rpgtbE(f,b, t)
rpntbE (£, b, t)
rpxtbf (£,b,t)
rpztbf (£ ,b;t)

rpgx (t,b) *cbatbf (f,b,t)
rpax{t,b) *rbntbf(f,b,t)
epxxi{t, b)  *rbxtbE (f,b,t)
roztbf(f,b,t}

++ + +
¥k %

300

de. 328 £ = 1,7

rpatt (t,£)=rpqtf (t,£)
rpntE(t,E)=rpntE(t, E)
cpxtE(t,E)=rpxtf(t,£)
rpztilit,€)=rpesti(t;L)

rpgtbf(£,b,t)
rpntbf (E,b, t)
X EbE(E b))
rpztbt(£,b,t)

*ebhatbf (£ ,.b;t)
rpnx(t,;b) *rbntbf(f.b;t)
rprx(t,b) *rbxtbi(f;b,t)
rbztbf(f,b,t)

rpgx (t,b)

+ + + +
* % ok *

rpgbf(b,f) = rpgbf(b,f)

i +t rpgcbf(f,b,E) %
rpnbf(b,f) = rpnbf(b,f)

it + rpntbf(f,b,t) *
epxbE (b, £) = npxb&(b,t)

1 +oepxtRE(E, D, ) *
rpzbf (b, £) = rpzbflib, k)

1 +rpzZtb i tfyh, )
continue

rpaxlt b)) xirbatbf (£, b,£) “* ‘rhqgkrc(t)

rpnxit,b)y * rbntbf(f,;b,t) * rhnfre(t)

rpxx (t,b) * rbxtbhf(f,b,t) % rhxfrclt)

cbztbE (£, b, ) * £hzfrc(t)

320

c now sum over these to create the one dimensional matrices
call
call
call
call

rv2sum (
rv2sum (
rv2sum (rpgtb,
rvZsum (

rpnt,

’ 2)
;. EpXb;

2)
2)
2)

rpgt,
rpzt,
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C
call rvl2suan. (cpnbE, 3, 71, repnf, 1)
call rv2sum {rpxbf, 3, 7, rpxf, 1)
call rv2sumtrpgbt, 3. 1, ‘todf - 1)
cali ru2sum: (ep2bf - 3, 7 TPzt 1]}
e
gall rvZsum {rpnbf, 3, 7, rpnby 2)
call rv2sum {rpxbf,- 3, 7, rpxb; 2)
call rvZsum (rpabf, 3; 7, rpab, 2)
call rv2sam {(rpzbf, 3, ¥, rpzh, 2)
=
c last but not least sum over one set of the above columns
@
call rvsum (rpnb, 3, rpn)
call rvsum (rcpxb,. 3, Ipx)
call rvsum (rpgb, 3, rpq)
call rvsum (rpzb, 3, rpz)
c

return
end



aaq 121522615756

rcommon.f Page 1

76

#
Co———== Tl Sl e A e e O I R e o e e e e e e ke i o s s o (e o
£
¢ Functiaon - reads the next copy of the common-block from
= file 'ifile'
[
¢ usage - call rgetcom (ifile, ireg, iend)
B
c parameters ifile - input. number of the input-file.
(5 ireg - output. region-number of the common-block.
(o iend - output. error message
o = @: ok
o > #: end of input-file reached
c
c subroutines used - none
&
c ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
c¢ latest revision - 77/10/27
o
o
subroutine rgetcom (ifile, ireg, iend)
C
c
#include "model.com"
s,
#include "eguiv.cmn"
o,
iend = @
read (ifile, end = 9800) ireg
c
do 168 i = 1l,ilen
160 read (ifile) (dumy{i,i). 3 = 1,1@8)
&
deiitc 3999
0000 iend = 1
c
¢
9995 return
end

function

usage

parameters ireg
ifile

subroutines used

TR O RN O Q0 000 0 00

——————————— T ————— T ——— ———— ——————————————— — —

- writes a copy of the common-block to file
St ianE
- call rputcom (ireg, ifile)

- input. number of the region.
- input. number of the output-file.

= RO e

— ——— ———————————————— —————— — —— T ———— ———— —— o~ -
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@ author - anton toifelhardt
¢ latest revision - 77/18/27
o
s
subroutine rputcom (ireg, ifile)
c
c
$#include “"model.com"
(&
#include "equiv.cmn"
e
write (ifile) ireg
do 198 i = 1,ilen
100 write (ifile) (idumy(j,i), j = 1,100)
c

return
end
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function - calculates new distribution of probabilities
for base appliances and energy types
(OLD and NEW HOMES)

usage = call rconwv

parameters = hone

subroutines used - call rcgetm, rconv2, rsplit

author - anton toifelhardt

latest revision - T7/11 /67

subroutine rconv

calculates new distributions of probabilities for
base appliances and energy types
(OLD and NEW HOMES)

include "model.com"
include "conv.cmn"
call rcgetm
call rconv2 (dxsoch, dxnso, dxnch, dxhnhw, dxnhw, rbxsa)
call rsplit (rbxsa, rbxtbf, rur frc)
call rcgetm

call rconv2 (dnsoch, dnnso, dnnch, dnhnhw, dnnhw, rbnsa)
call rsplit (rbnsa, rbntbf, EUE £

return
end
------ e et e S S N
function - calculates base appliance and energy type
substitution for OLD HOMES (X) and changing
construction policies in this respect for
NEW HOMES (N).
usage - call rconv2 (dsoch, dnso, dnch, dhnhw, dnhw, x)
parameters dsoch =S AO .
dnso =i /a.
dnch - i/fo.
dhnhw S aldE)

dnhw - i/o.
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X - output. new distribution of probabilities.
subroutines used - call rmvmul, rvnorm, rvscale.
author - anton toifelhardt
latest revision - 77/11 /67
subroutine rconv2 (dsoch, dnso, dnch, dhnhw, dnhw, x)
include "conv2.cmn"
dimension dsoch(2,2)., dnse(5;2), dnch(6,2)
dimension dhnhw(2,2), dnhw(6,2), x(7,3,2)
dimension hh(6)
do 106 m=1,2
call rmvmul (rtsoch(l,l,m), dsoch(l,m), 2)
call rmvmul (rtso (1,1.m), dnso (1,m), 5)
call rmvmul  (rtch  (1,1,m), dnch (1, m}, 6)
call rmvmul (rthnhw(l,1,m), dhnhw(l,m), 2)
¢all rmvmal (cthw (1,1,.,m), dnhw (L,m), 6)
call rvnorm = (dsochi(l,m), 2)
call rvnorm (dnso (1,m), 5)
¢all rvnorm (dnch (1,m), 6)
call rvnorm (dhnhw(l,m), 2)
call rvnorm (dnhw (1,m), 6)
call -rvsecale (dnso (l.m), 5, dseeh({l,m), x(1,1,m))
call rvscale (dnch (1,m), 6, dsoch{(2,m), N2 )
call rvscale (dnhw (1,m), 6, dArhw{l.m), % (1,3, m) )
1) continue
return
end
—————— F C g e t M =—-— - e e e
function - reads conversion matrices from file '4‘
setfil (4, '=convmat')
usage - call rcgetm
parameters = none
subroutines used - none
author - anton toifelhardt
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¢ latest revision =77 /01/087
c
c
@
subroutine rcgetm
C
e
#include "conv2.cmn®
(o
dos 0@ am s=a] 0
call recget2 (4, rtsoch(l,1,m), 2)
call reget2 (4, rtso (1:1.,m); 5)
cal I reget2uAtir Echii (] F5]s miE = 6)
call rcget2 (4, rthnhw(l,1l,m), 2)
call reget2 (4, rthwi (i,1,m}, 6)
160 continue
fo
return
end
c
e
e
C——==== I C ge t 2 ————————m e e
o
e ftunction ~.reads an array from file 'iin'
c
C usage = gall recget2 (i1in,x,idim)
c
Cc parameters 1in - input. number of input-file.
c X - output. array of dimension (idim,idim).
c idim - input. dimension of x.
@
¢ subroutines used - none
c
c ———————————————————————————————————————————————————————————————————————
¢ “ralthor - anton toifelhardt
¢ latest revision - 77/11/07
e
C
(&
subrontine re¢get2 (iin, %, idim)
{4
c
dimension x(idim,idim)
c
read (Ain) " x
c
€

return
end
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4
c—————-- rcvinilt¢t———————————eer— e ———
(o)
¢ . function - initializes the conversion matrices
c
Cc usage - call rcvinit
c
Cc parameters - none
c
c subroutines used = ecall roiget, reiput; revinl; rsplit
I, e e RO
(o)
c note - this subroutine is called only from rinit
G
C————_-—_—————————————-——————————--——_.___.___.________—__——_——_____..____.‘_..
c author - anton toifelhardt
¢ latest revision - 77/18/27
(o
c
subroutine rcvinit
c
@
$#include "model.com"
o)

#include "conv.cmn®
#include "conv2.cmn"

(o]
e
call rciget (1)
call rcvinl (dxsoch, dxnso, dxnch, dxhnhw, dxnhw, rbxsa)
call rsplit (rbxsa, rbxtbi,; rurfec)
call rciput (4)
c
call rciget (1)
call rcvinl (dnsoch, dnnso, dnnch, dnhnhw, dnnhw, rbnsa)
call rsplit (rbnsa, rbntbf, rurfrc)
call rciput (4)
€
return
end
c
c
i e I i Al e st s e e s e e R e e S R e e et e o e
C
c wfinction - initializes a set of conversion matrices
c
c usage - call rcvinl (dsoch, dnso, dnch, dhnhw, dnhw, x)
o)
¢ parameters dsoch - output. single oven - central heating
(& dnso - output. single oven.
¢ dnch - output. central heating.
e dhnhw - output. hot water - non hot water.
c dnhw - output. hot water.
¢ X - output. new distribution of probabilities.
(&
¢ subroutines used - call rvdiv, rvnorm, rvsum.
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&
C ———————————————————————————————————————————————————————————————————————
€' AUther - anton toifelhardt
¢ latest revision - 77/18/27
e
@
subroutine rcvinl (dsoch, dnso, dnch, dhnhw, dnhw, X)
c
&
#include "conv2.cmn®
c
dimension dsoch(2,2), dnso(5,2), dnch(6,2)
dimension dhnhw(2,2), dnhw(6,2), x(7,3,2)
c
dol 1300 ik =002
€
call rvaem (x{1l,1.k) 5, deoch(l k)
call rvsum (x(1,2,k), 6, dsech(2,k))
call rvsum (x(1,3,k), 6, dhnhw(l, k))
dhnhw(2,k) = 1. - dhnhw(1l,k)
(%
cald rvdiv {x{lyiik)., 5, dsochil, k), énso (1L ki)
eall evdiv (x(1,;2:;k), 6, dsochi2, k), dnch (1,k))
call rvdiv (x(1,3.%), 6, dhohw(l,.k), dahw (1,k))
c
O 5 0 ()BT =] SR
call zrvnorm (rtsoch(l,j.k). 2)
call rvnorm (rthohw(l.j:k),; 2)
500 continue
(e
do» (60W - 3 = 1.5
galls evhorm (rtse - (L, ,k), 5)
600 continue
(&
a0 Tl g e 1,6
call rvnorm (rtech  (1.:]:k),; B)
calld’ renorm {rthw = (1,9;ky, B)
700 continue
1000 continue
(o
return
end
(e
(o
G F ¢ 1 g€t ——-=——m e e e
e
¢  function - read conversion matrices from file 'iin'
c ‘
C usage ‘ -veall rciget liin)
c
C parameters iin - input. number of input-file.
c
C subroutines used =caliltrergt] ]
c
C ———————————————————————————————————————————————————————————————————————
¢ lauthor - anton toifelhardt
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¢ latest revision - 77/106/27
(&
c
subroutine rciget (iin)
c
(&
#include “convZ2.cmn"”
¢
do 108 k = 1,2
exll redgtl (iin, resoch (]l .1 k); 2)
callreigt]l (i11n. rtse; (1:1,k), .5)
gall crcigtl  (iih, ¥rteh’ (10 kY., 6)
gall ‘tcigtl (iin, rthnhw(l, 1,k), 2)
call reigel {(zan, rehw' (112 k) . 6}
c
160 continue
return
end
c
C
e r ¢ i gt ] === o
c
el function = readsimatrix "' from file "iin:
C
C usage — gall reigels (iin,; x, idim)
c
c parameters iin - input. number of input-file.
c ¥ - output. matrix of dimension (idim,idim)
o idim - input. dimensions of matrix x.
&
C subroutines used - none
c
C-—-—-—--——_—————-——.-—————— ——-.-—-..—-——_———-————.—-—-—_————-u——_--—_—————--——--——————— —————
c author - anton toifelhardt
c latest revision - 77/16/27
=
c
subroutine rcigtl (iin, x, idim)
c
c
dimension x(idim, idim)
c
read (iin,5800)
o
def el PR i =1t q
read (iin,5140) (x(L,3), 3=1,idim)
169 continue
return
e

5000 format (1x/1x/1x/1x)
5100 format (6£f16.7)

end
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C—————— r ¢c1put —=——-—--emem e e
2
¢ function - writes the conversion matrices to file 'iout'
C
Cc usage =.eall reipat (iout)
o
C parameters iout - input. number of output-file.
o)
C subroutines used =Scall ireaptl
G
c ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
c latest revision - 77/10/27
c
o
subroutine rciput (iout)
c
c
#include "conv2.cmn”
C
do- 198 -k = 1.2
call reipkd (1out, rtseehl(l,l:ki., 2}
cadl. recaptl fdouk, rtso- (1, 1.k); 5)
call reiptl (iout, rteh ' (1l:;l,k), B)
call reiptl (iout, rthahw(ls1, k) 2)
call> reiptl (iout, rthw. (1,1,k}, &)
100 continue
C
return
end
c
C=———C r ¢cl1pt )l ===l
o
¢ function - writes ‘matrizx “x* to file Yiout!
¢
C usage = eall reiptl (iout.x;idim)
e
C parameters iout - input. number of output-file.
¢ X - input. matrix of dimension idim by idim.
c idim - input. dimensions of matrix x
w
¢ subroutines used - none.
c
C ———————————————————————————————————————————————————————————————————————
¢ ‘author - anton toifelhardt
¢ latest revision - 77/19/27
=
o)
subtoutine reiptl (iout, x, idim)
=
o
dimension x (idim, idim)
C

write (iout) x
return
end
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#
C———==—- Pdem f o - s e e
c
¢ ftunction - This subroutine calculates values for the
(& demolition function dependent on the values
¢ of ‘rdm!
C
C usage - call rdemfc
e
C parameters - none
C
C subroutines used = call ragedtr, rvscale
c
Clera e teialsioisls Finas Sanie s 5o
C
C note =
C
C ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 78/08/23 erwin poenitz
C
C
subroutine rdemfc
c
(&
#include "model.com"
C
Ao @R 1, rmxage
100 rdem(i) = rdm(l) * exp (rdm(2) * float (i-rmxage))
(o)
(o initial distribution of homes
(e
call ragedtr
C
C the distribution produced is normalized, so
e multiply by 'rhztyp(5)"*
c
call rvscale (rhy, rmxage, rhztyp(5), rhy)
c

do . 208 1= 1,4
call rvscale (rhy, rmxage, chzEre (1), rhytve(l,3))
200 continue

€
return
end

(o]

e

C

i

C=———=— Eedlie MOl e e e L

(e

¢ function - demolition subroutine
c
C usage = call rdemol
o}
g

parameters = none
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&
¢ subroutines used - call rvzero, sum, rvdiv
[
[/ At O T S T L S R
@
C note - NEW HOMES (n)
o not yet added to TOTAL NEW HOMES (qg)
o
C ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 78/08/23, erwin poenitz
(&
e
subroutine rdemol
c
C
#include “model.com"”
C
call rvzeroc (rdxtyp, 5)
call ‘rvzero {(rdatyp, 5)
callirvzero: (Ehdfrc,; 4)
c
C —————————————————
if (rzzrnw.eq.0) go to 14040
c —————————————————
e
c demolished homes by type for OLD and TOTAL NEW HOMES
c
do 6480 j = 1,4
n = rzcur - rbyear
@
do 518 1 = 1,n
rdgtyp(j) = rdgtyp(j) + rhytyp(l,j) * rdem(l)
510 continue
G
npl = n i+ 1
C
e homes older than rmxage years will be not demolished
(o
do 5280 1 = npl,rmxage
rdxtyp(j) = rdxtyp(j) + rhytyp(1l,j) * rdem(l)
rhdtyp(j) = rdxtyp(j) + rdgtyp(j)
520 continue
600 continue
C
(o
C total demolished homes
(c:
call rvsum (rdgtyp, 4, rdgtyp(5))
call rvsum (rdxtype: 4 rdxtyp(5}))
call rvsum (rhdtyp, 4, rhdtyp(5))
G
c demolition fraction by type
(&

call rvdiv (rdgtyp, 4, rdgtyp(5)., rdqfrc)
c¢all rvdiv (rdxtyp, 4, rdxtyp(5), rdzfre)
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cald ' rvdiv  (rhdtyn, 4, "chdtyp (5)., chdfrc)

1006 continue

return
end
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#
C==———- I @ 8 8 N g === e e e e e
C
e function - prepares and writes output to file 'resengyout'
(2,
¢ usage - call reseng
e
C parameters - none
c
C subroutines used = call rv2mul, rvscale
o
(BEAT e e B e e £ s
c
€ note -
c
c ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 77/006/080
c
Q
subroutine reseng
c
c
#include "model.com”
e
dimension hl(4,7), h2(4), h3(7)
integer ¢t,f
(0
C ———————————————
if (rzreg.eq.l) go to 1000
C ———————————————
c
callrylmul  {tpztf, rhetyp, 4, 7, hl; L)
gall rvémul . (tp2t, rhztvp, ¢, 1,-h2, 1)
¢all rvscale (ronf, 7, rhztyp(5), h32)
hd4d = rpn * rhztyp(5)
C
1000 continue
return

end
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#
C—————- Tl N e e e e e e e e e e e e e e e
c
¢ function - calculates INCREMENTAL HOMES in order to
c house new families
o]
c usage - call rincrh
| 0
c parameters - none
(o:
¢ subroutines used - call rvsum
o]
oy elis el e Ble s sans el ile & e
o)
c.. . note =
(ol
c ———————————————————————————————————————————————————————————————————————
c  author - anton toifelhardt
¢ latest revision - 77/006/09
(&
c
subroutine - rincrh
e
o]
$#include "model.com”
e
do 388 i = 1,4
it (i.ge.3) go to:. 190
rzl = pifam (rzreg) - pifrur (rzreg)
rz2 = pfam (rzreg) - pfrur (rzreg) - rrbhom
(&
go to 200
100 rzl = pifrur (rzreg)
rz2 = pErur “(rzreag) = rruhom
200 continue
o
c add unsatisfied demand
c
if {rz2.gt.0.) rzl =rzl +1z2 * 0.05
1f (rzlale.0.) rzl = @.
340 ehityp i) = rz) * thifrc.(i)
e
call rvsum (rhityp, 4, rhityp(5))
c
return
end
(&
(e
(2
BT R R T e ot B e e s s e e e s

G0 aaaan

functiocn

usage

- calculates NEW HOMES of the
current simulation year

- call rnewh
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c parameters - none
c
¢ subroutines used - call rvsum, rvdiv
G
e AT 5 S5 e the (R T s T
C _
¢ note - NEW HOMES = construction to
c house new families plus REPLACEMENT HOMES
C to substitute for demolished homes
c
C ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 77/08/88
c
c
subroutine rnewh
c
C
#include "model.com"
(]
do R rliagEeE = 0
rhntyp(i) = rhityp(i)
C ————————————————
if {(rzzrnw.eq.l) rhntyp(i) = rhntyp(i) + rhdtyp (i)
if (rzzrnw.eq.2) rhntyp(i) = rhntyp(i) + rhdtyp(5) * rhifrc(i)
c ————————————————
100 continue
(e
call rvsum (rhntyp, 4, rhntyp(5))
call rvdiv -(rhntyp, 4, rhntyp(5), rvhnfrc)
c

return
end
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(]

revinit, rurspl,
rincrh, rdemol,

rnewh,
rcalc2
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—————— e = = e e e e e = e e e e e e e e e e e e e e e =S
function - initializes the values for a new run
usage =call rinit
parameters - none
subroutines used - call setfil 1,3,4,8,12, closef 8,12
rvzero, rpread, rv3zero,
rvscale, rvdiv, rdemfc,
rvvdiv, rvvms, rvscale, rcalcl, rbas,
rsec, rsumup, rputcom, closef 1,3,4
note - rinit is only called in the first simulation year
author - anton toifelhardt
latest revision - 78/08/12, erwin poenitz
subroutine rinit
include "model.com"
residential data base
call setfil (1, 'rdatabase')
work files
call setfil (3, '=write')
call setfil (4, '=convmat')
binary output file for other submodels
call closef (8)
call setfil (8, 'resengyout’')
binary input file from "pmodel"
call closef (12)
call setfil (12, ‘=pdata')
initialize the population data
call closef (8)
call setfil (8, 'pdata ')
call rpread
initialize the residential data
callervizeroii{tbgtht 7, 3, 1))
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eall r¥3zero (rpgtbf, 7, 3..4)

c
call rvzero (rhgtyp, 5)
call rvzerc  (rdstvo, 5)
call tvzero (crdgtyp, 5)
call rvzero (rhityp, 5)
call ruzero  (rhhtyp, 5)
&
do 58 4 = 1,4
rpgins(i) = 1.
rpxins(i) = 1.
58 rpnins (i) = 1.
(&
do 1089 rzreg = 1,16
&
c ——————————————————————
if (rregn(rzregq).ne.@) goto 200
C ——————————————————————
C
(& skip the next region
(o file 'rdatabase' (244 lines)
sl i S LA
read (1,2222)
70 continue
e
deSs SRR =] 82
read (1,2222)
80 continue
c
dof S Sgaie =il a2
read (1,2222)
90 continue
C
go to 1000
e
200 read (1,2119 rsefre, rschyr, rscsat

)

read (1,2120) rpsk
read (1,2136) rpkcal
read (1,213d) (rpghms (1), i=1,4)
read (1,2134) (rpxhms(i), i=1,4)
read (1,2130) (rpnhms (i), i=1,4)
read (1,2134@) rphthy

read (1,21448) rptemp

read (1,2140) rpgwat

read (1,2140) rpxwat

read (1,2140) rpnwat

read (1,2150) rbxsa

read (1,2160) rpxtbf

read (1,2158) rbnsa

read (1,2160) rpntbf

read (1,21780) rhi Erc

read (1,2168) turfrc

read (1,21880) rhzsiz, rhztyp(5)
read (1,2198) rdm

read (1,2190) rat
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(1,2200) ragval, ragunk
initialization of conversion; shifts in
energy type and base appliance mix
rcvinit
urban - rural split for homes

rurspl

rvscale (rhztyp, 5, 1., rhxtyp)
rvzero (rhatyp, 5)

rvdiv. (rhztyp, 4, rhztyp(5}), rhzfre)
tvdiv o (rhxtyp, 4, rhxtEyp(5), thxfrc)
rvzero (rhgfrc, 4)

calculate demolition function

rdemfc
INCREMENTAL HOMES in order to house new families
rincrh
demolition of homes in a given year
rdemol
NEW HOMES 1in a given year =
INCREMENTAL HOMES + REPLACEMENT HOMES
rnewh
fraction of OLD and NEW HOMES
revdiv (rhxtyp, rhztyp, rxxfrc, 5)

rvvdiyv (rhgtyp, rhztyp, rgqgirec, 5)
calculate average home-size
rvvms (rpxhms, rhxfrc, 4, rpxhms(5))

rvvms (rpghms, rhgfrc, 4, rpghms(5))
rvscale (rpxhms, 5, 1., rpzhms)

rpnhms(5) = @.

call
call
call
call

calculate home-size per capita

rvdiv (rpxhms, 5, pfsize(rzreg), rpxlac)
rvdiv (rpzhms, 5, pfsize(rzregqg), rpzlac)
rvizero ' (rpgqlac, . 5)

rvzero (rpndac; 5}

no alternative energy types in the first year
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C
(s summation
(&
do@na (IS siis=
deg i 380 =3
call rvscale {rbntbhf(l,j,i), 7, 1.. rbatbhf(l, i,i}))
300 continue
c
call ‘rcalcl
(@
¢ calculate base appliance energy use
c
C ————————————————
if (rzzbas.ne.@) call rbas
c ————————————————
(o
calil ‘rcalc?
c
C calculate secondary appliance energy use
ol
c ————————————————
if (rzzsec.ne.@®@) call rsec
C ————————————————
(c
(& sum up over regions
(3
c
c initialise the summation values
(o
call rvzero: (rctot, 6)
call rvzero (rcdemr, 7)
C ’
call rsumup
(&
o] copy the whole common-block to file '=write'
C
call rputcom (rzreg, 3)
% ;
1900 continue
c |
call ‘closef (1)
call closef ( 3)
call closef ( 4)
(2]

c

2119 format (/6 (/18x,7£8.2))

2120 tormat (18x,7flv.6,/,18%x,7£10.6)
2139 format (1@x,4£9.3)

2140 format (18x%x,4£9.5)
2158 format (6 {/10x, 7£8.3))
2160 format (12 (/1% 7E£3.3))
2179 format (10x,4£8.2)

2180 format (10x,3f£16.0)
2190 bormat (1Bx,2E£18.5)
2200 format (3(/10x,8£8.0))
2222 format (1x)

return
end
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#
o= T Gl B R I et e e e e e
c
¢ function - level 1, calls all other subroutines
c
C usage - call rmodel (izcur)
G
c parameters izcur - input. the current simulation year
C
c subroutines used = call rupdat, rdemol, rconv, rurspl, rvsum
C rvdiv, rincrh; rnewh,; rcalel, rbas; rcalc2
¢ rsec
@ S Syt S L OB
¢ note - at least one of the policy switches rzzbas or
(& rzzsec must be set to 1, otherwise no energy
¢ use 1is calculated
C ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 77/88/26
¢
¢
subroutine rmodel (izcur)
L
o
#include "model.com"
C
integer £; b, 'L, yrolt
C
C ————————————————————
if (izcur.eqg.rbyear) return
C ————————————————————
o)
rzeur = lzcur
C
G update parameters, substract demolished homes,
c add NEW HOMES, calculate new averages
e
call rupdat
¢
e conversion; shifts in energy
c type and base appliance mix
c
C ———————————————
if(rzzcnv.ne.@) call rcenv
C ———————————————
C
c split homes into rural and urban components
c
call rurspl
C INCREMENTAL HOMES in order to house new families
C
call.  cinerh
e
o demolition of homes subroutine
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call rdemol

C
C calculate NEW HOMES = INCREMENTAL + REPLACEMENT
c
call rnewh
C
o calculate average annual energy demand per home
2
gall recalel
c
¢ calculate base appliance energy use
C
C ————————————————
i:f (rzzbas.ne. ) call rbas
C ________________
C
o calculate aggregated matrices
e
call rcalc?
c
e calculate sec.appliance energy use
c
c ________________
if (rzzsec.ne.} call rsec
C ————————————————
e

return
end
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function
usage
parameters

subroutines used

--------------------

——— - ——————— ————————— ———

author
latest revision

subroutine rpread

include "model.com"

read (12)
read (12)
read (12)
read (12)

pop.,
pfam,
pifam,
pfsize

write (8,6500) pop, prural, pfam, pfrur, pifam, pifrur

500 format (18Fr8.0)
write

600 format (1l90F8.6)

return
end

rpread.

97

reads population data from file =pdata

call rpread
none

none

anton toifelhardt
77/88/00

prural
pfrur
DAl frur

(8,6600) pfsize
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#
Bk et r s @ € ——=———— e e e e e
¢
G HInGElon - calculates sccondary appliance values
@ (refrigerators, freezers, tv., etc.)
c plus calculates the overall totals
& ;
C
C usage = call rsec
(&
C parameters =none
&
¢ subroutines used - call rvzero, rvsum, rvscale, rvdiv
(e
v e eiie e ianie SO T T
e
c note =
(&
C ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
c¢ latest revision - 77/80/6Gd
@
(&
subroutine rsec
o
C
#include “model.com"
C
call rvzero (rusf, 7)
call rvzero (rustot, 1)
o
if (rzzsec.ne.l) goto 506
if (rzcur.eq.rbyear) goto 259
@
(63 secondary appliance fractions
(&
do. 288 3 = 1,14
L%
if (rschyr(j).eq.8.) go to 160
c
tcoef()) = 1. = exp(=,693 / rsehvr(i))
go to 154
1ab reoek{3) = 0,
159 rsckEc(])) = rsefre(q) + (rsegat(j) = rscfre(j)).* rcoef(3)
290 continue
250 continue
c
o secondary appliance energy use.
c
do -388. 3.= 1,14
309 rusk(j) = rscfrc(j) * rpsk(j)
c
C fraction of homes owning this particular appliance
&

gall rvsum ‘(rusk;: 12, rscf(l))
rscf(2) = rusk(13) + rusk(14)
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g total s.a. energy according to appliance type
: call rvscale (rusk, 14, rhztyp(5), rusk)
g energy used for all secondary appliances
: call rysum. (rsef; 2, rsc)
g total s.a. energy accordinag to energy type
& calll evzeros | (rust, 7
¢all rvscale (rscf, 2, rhztyp(5), rust)
Z sec. appl. energy use per capita according to energy type
: call evdiv S(rusft 2 - pop(Fzreg)s, SrisE)
g total sécondary aprliance energy use
; call rvsum (rusf, 2, rustot)
g total secondary appliance energy use per capita
¥ ristot = rustot / popl(rzreg)
2 +++++++H+HHH+H 4
(o the grand totals
o +++++++++++++ 4+
gﬂﬁ do T8¥ j .= 1,7
2 total energy consumed by energy type
gﬂﬂ ruwf (j) = rubf(j) + rusf(j)
g intensiveness for all energy used in all homes
. call rvdiv (ruwf, 7, pop(tezrteqg), riwf)
calilt evdiv: (puwEl," 7. chztuni(5) .= phisgt)
g totzal energy consumed
5 ruwtot = rubtot + rustot
Z intensiveness of all energy used in all homes
: riwtot = ruwtot / pop(rzreg)
rhiwtot = ‘Puwtot  / thztypi(5)
2 total cumulative energy
; ruwcum = ruwcum + ruwtot
g demands
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cal'll “rvdivaieuawE, 7. T2 demr]
convert into kilowatt

call rvdiv (ruwf, 7, 860., rkw)
sum up

rsun(l) = demr (1)

do. BaB.. 3 = 2;1

rsum(j) = rsum(j-1) + demr (j)

return
end
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#
C=====- I 8 Ub [ ————c— e e e ==
C
¢ function - collection of minor subroutines
c
C usage - call subroutine
c
C parameters =ves
c
¢ subroutines used - only in the case of subroutine rvnorm, which
i calls rvsum and rvdiv
(o) b S B e B L
C
¢ note -
e
C ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 77/00/80
o
0]
e
C 44—
subroutine - rvdiv.{x.,n,c,y)
C EEEESETE===========
o
(ol function: v N = S (H) S e (el <o)
T er wvili) =rx(i) (e =0.) {imel o on
C
(e
dimension Xx(n), y(n)
o
Z = c
if (z.eg.8.) z =
dol 198 i = n
109 L 0 TR 0 6 T
return
end
c
C
c S ST S ES=SSSS==S=======
subroutinel ruvdiv (x,y, Z,nR)
C -4 5 3
C
c function: gii) =2 (1) /S v(1] e O e e B
c mmm———— or z(i) = x(i) (y(i) = 8.) i.- = 1..n
¢
C
dimension x(n), y(n), z(n)
dimension w(l6)
c
do S L =n
wii) = ¥(41)
LE S (wi () eer i) wiln) =1
5¢ continue
C
o oI =Nl
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109

(1o 8 5]

G o a0

1w

2900
349

Qo0

(o Tk B @ L8 0 8 o B R 9|

0

lub
260

306

z(1) = x(i) / w(i)

return

end

subroutine rmvmul (a,b,n)

function: c 1y = bi{i)

-------- bi(1) = sum ' a(i,j) . * c{3)
j=1,n

dimension a(n.n), b(n)

dimension c(6)
double precision s

age  A1@d i=1.,n
e () =Epiti)

do 380 i=1,n
s = 0.d4dd

do 200 j=1,n

s = s + dble(a(i,j)) * dble(c(j))
b(i) = sngl(s)

return

end

x{1,0) *yii)
ki3] = ¥(3)

N
—_
[
-
e
~
non

dimension - x(nln2), (1), z(hnl,n2)

if dind.gt.l) ‘go te 200
do 1lwe i = 1,nl

o =] D

UL 0= %1, 0) * yi(i)
return

do 340 1 ="Q,mnl

4o 308 : j = 1,n2

Z(lr]) = X(lrj) o Y(J)
return

end

subroutine rwvnorm (v,n)

ey

o0

vl

(-

—

=

el

N2
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function: normalizes a vector ‘v

dimension v (n)

call rvsum (v,n,s)

call rvdiv (v,n.:5,%)

return

end

subroutine rvscale (a,n,s,b)

function: b(i) = a(i) * s i=

dimension a(n),b(n)

do 190 i, = I,n

(i) = ali) * s

continue

return

end

subroutine rvsum (x,n,y)

function: y = sum x(1)

-------- i=l.n

dimension X (n)

Yi=0s

do 1660 i =1,n

bl A TR

return

end

subroutine rv2sum (x,nl,n2,s,ind)

function: ind = l1l: s{(i) = . sum

________ j=1,nl

ind > 1z ' gi(i) =  sum

j=1l,n2

5 01:46 1978 rsubr.f Page 3 103

of length

Xij,1)

x(i,])

i

Inl

w2

senl
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c
dimension x(nl,n2), s(l)
L ©
LELGInd.gE. 1) igo ko 2040
do 180 4= 1,n2
Sy =vl.
do. 1083 =L gl
184 Silide = sliy e initg i
return
209 do 300 =1l nl
s(i) = 4.
do - 388 j = 1,n2
300 SHi) =.8Yi) + x{i. j)
return
end
c
(as
C 4+ =3 & & £ § & 5§ F F F 5 ¥ 5 ¥ I
subroutine rvzero (x,n)
c &+ +—F & F & 5 F F 5 & &5 5
c
e function: x(i) = 9 1=ttty
c ————————
c
c
dimension x(n)
(G
do  1d0 4i = 1,n
10d x(i) = 0.
¢
return
end
c
c
C S - 5T
subroutine rv2zero (x,nl,n2)
C =====================
c
C function: x(i,3) = 0 i~ =il nled 5 SNl o n
c
(5
dimension x(nl,n2)
e
do 14p i =:1,n2
diotul [Mpaasy =2 .
199 X (i ="0. 4
c
return
end
c
G
c =====================
subroutine rv3zero (x,nl,n2,n3)
C i+ -4 F F = 5 & § &K T
c function: X{E,0:k) =R i =Sl shl e e s v
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dimension x(nl,n2,n3)

do 1480 i = 1,n2
det 1900 5 =i ,nl
do . 10 k = 1,n3
X{),ivk) = 0.0
return

end

subroutine rvvms (x, y, n, 2z)

function: z = sum x(i) * y(i)

-------- i=1l,n

dimension x(n), y(n)
double precision s

s = @.40

do: 168 1 = 1,n

s = s + dble(x(i)) * dble(y(i))
continue

z = sngl(s)

return
end

function: z{(i) = x(i) + y(i)

dimension x(n), y(n), z(n)

do 100 i = 1,n
Zld) c=a(i) Hayly)
continue

return
end

NN

A g
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B

Ce——=— r split - e
. &

¢ functiion - to split matrices in two identical ones
c

C usage =S calflersplat (or - f)

c

¢ parameters = % input.

c L. autput.

C f input. fraction

C

c subroutines used - call rvsum, rvdiv, rvscale

&

c IIIIIIIIIIIIIIII . s 0 @

o

c note -

c

C ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt

¢ latest revision - 77/80/00

c

c

subroutine rsplit (X, ©, f)

c
c
dimension x{(7,3,2), r(?,3,4),: £(7,3,4), sum(3)
o
do 500 m= 1,2
m2 =m+ 2
c
call rvsum (x(1,3,m), 6, sum3)
C
doil S0 a8 e = i
do 2860 i = 1,6
r(i!jlm) = x(i,j,m) * f(i.rjrm)
200 rél,d.m2) = %(d,5,m) * £(i,5:;n2)
c
(o normalize the matrix
c
do 400 k = m,4,2
do '+ 308 ‘3-='1,3
(o
call rvsum {(ri(l,3.K), 6, sun(j))
300 continue
c
sum2 = sum(l) + sum(2)
call rvdiv (c{l,1,k), 6, sumZ, rasl ok
call rvdiv (B G152 e 6 M sum 2y, (il 20k
call rvdiv e (s Sl SRy S s tmi (3 1)1, 1 1 (A3 kY
call. rvscale {r(l,3,k), 6, sum3, r(15,35k))
490 continue
509 continue
c
return
end



Aug 26 21:59 1978 rsubr2.f Page 2 107
(&
G
Cm=—==—- I 8 UM U P ——————mmme e e e e = e e e —m—ma——————-
c
¢ function - sums up some variables over time
C
Cc usage - call rsumup
C
C parameters = none
(o
¢ subroutines used - none
c
Crahelalle fedcheterate cUceT COMELELY LT
o
C note - this is useful to calculate cumulative flows
& over time, e. g. the consumption of
o non-renewable energy sources over the simulation
C period for one region
C ————————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 77/868/26 erwin poenitz
(o
(o4
subroutine rsumup
(o
&
#include "model.com’
c
rdkobt(1) = rctot (1) * rhitypi5)
reeot(2). = retet(2) + rhdEyp(5)
rctot(3) = retot(3) + rhntypi(b)
rctot(4) = rctot(4) + 1.
cetok (D) = retot(5) + 1.
reEot (6} = rotot{6) * 1.
.
de 108 i=71,7
146 rcdemr (i) = rcdemr(i) + demr (i)
(c]
return
end
(o
c
C
E——==—= T T o e ] e e = — e e e e e e e e e e e e e e e e e e e e =
c
¢ function - to split single family homes and apartments
c into an urban and rural fraction
@
Cc usage ——call rurspl
C
C 'parameters = none
&
¢ subroutines used - call rvdiv, rvscale
>
i DU S s 2 TR S S
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B
c note -
c
c ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 77/66/80
c
c
subroutine rurspl
c
c
#include “"model.com"
€
c
C —————————————————————————————
if (pfam(rzreg).ge.rhztyp(5)) go to 106
C —————————————————————————————
c
(& total homes
rhztyp(5) = pfam(rzreg)
rzl = rhzsiz(l) + rhzsiz(2)
(%)
call rvdiv (ehzsiz, 2, tzl rhz517)
call rvscale (rhzsiz, 2, rhztyp(5), rhzsiz)
c
C ————————————————
160 if (rzreg.eq.19) go to 206
C ————————————————
c
e homes per family
c
yk = rhztyp(5) / pfam(rzreg)
c
(G number of rural and urban homes
c
rruhom = pfrur(rzreg) * yk
rrbhom = (pfam(rzreg) - pfrur(rzreg)) * yk
C 5
(o urban apartments
(&
rhztyp(2) = rrbhom * @.9
rZl = rhzsiz(2) * 0.9
1f (ehetvol{Z)ogt.rzl) . ‘chztyp{2) = £zl
c
(& rural apartments
c
rhztyp(4) = rhzsiz(2) - rhztyp(2)
c
c urban single homes
o]
rhztyp(l) = rrbhom - rhztyp(2)
o
c rural single homes
c

rhztyp(3) = rhzsiz(l) - rhztyp(l)
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go to 844¢
o
200 continue
c
¢ for vienna only urban homes
c
do 408 i = 1,2
490 rhztyp(i) = rhzsiz (i)
&
do 6086 i = 3,4
600 rhztyp(i) = 0.
c
rruhom = 8.
rrbhom = rhztyp(5)
c
800 continue
c
e

return
end
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#
Er=sers o S s o B I e e e e e e e e
o
¢ function - ‘update.of rhz...; rhdsssy ThXs.. L0 gel new
& values for the l.jan. of the current year.
(o
¢ usage - call rupdat
c
¢ parameters - none
¢
c subroutines used - call rvsum, rvdiv, rvvdiv, rvvms,
C
(e Fr s o e O D e
(o
c note - it is necessary to substract each simulation
(e year the losses of homes and to add NEW HOMES
(¢ homes
c ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 78/08/26, erwin poenitz
c
(e
subroutine rupdat
o
o
- #include “model.com"
c
integer t,b,f
c
do 200 t = 1,4
rhztyp(t) = rhztyp(t) + rhntyp(t)
rhgtyp(t) = rhgtyp(t) + rhntyp(t) - rdqgtyp(t)
rhxtyp(t) = rhxtyp(t) - rdxtyp(t)
-C
0] remove 'negative' homes
&
if (chxtyp(t)y.lt.8.) rhxtyp(t) = 8.
if (rhgtypi{t).1t.8.) rhatyp(t) = 0.
if (ehetyp{t) . 1t.0.) rhztyplt) = 0.
(o] set rhxtyp + rhgtyp = rhztyp
(s
rzl = rhxtyp{t) + rhgtvp(t)
rzl = rphztyplt) £ amaxl (rzl,l.)
ehztypl(t) = ichxtyp (t)iEanzi
rhgevp(t) = rhatyp(t) * rzl
200 continue
c
c add home types, type 1 + 2 + 3 + 4 =5
c
call rvsum (rhztyp, 4, rhztyp(5))
call rvsum (rhgtyp, 4, rhgtyp(5))
call rvsum (rhxtyp, 4, rhxtyp(5))
G
c fraction of homes by type
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call rvdiv (rhztyp, 4, rthztyp(5), rhzftrec)
call rvdiv (rhgtyp, 4, rhatyp(5), rchgfrc)
call rvdiv: (chxtyp, 4, rhxtypl5), chxfrc)

o]
(o fraction of OLD/TOTAL NEW HOMES of type t
e related to all homes of type t
c
gall ryvdiv (rhztyp, rhatyp, rxxfre, 5)
calls rvydiv (rhgtyp, rhztyp,. rgafre, 5)
e
c number of homes by size
e 1,3 single family homes, 2,4 apartments
c
rhzsizi(l) = rhztyp(l) + chztypi(3)
rhzsiz(2) = rhztyp(2) + rhztyp(4)
c
& calculate number of homes according to age
o
do 308 n = 1,rmxage
do 340 t = 1,4
rhytyp(n,t) = rhytyp(n,t) * (l.-rdem(n))
340 continue
o
<
kK = rzcur - rbyear + rmxage - 1
do 430 t = 1,4
rhytvp(1+1,€) = rhytyp(l,t)
rhytyp(1l,t) = rhntyp(t)
430 continue
<
o) remove 'negative' homes
c
do. 456 -t = 1,4
do 456 1 = 1, rzcur -rbyear + rmxage + 1
TE(rhyEyp(l, L) Jit.d.) thytyp(l,. L) = 8.
456 continue
C
do 480 1 = 1, rzcur -rbyear + rmxage + 1
rhyvi(Ch) S =00
do 489 t = 1,4
rhy (1) = vhy (1) + ehytep(l . t)
4 80 continue
c
(6 call rv2sum (rhytyp,l,4,rhy,2)
C
c adjust base appliance fractions and yearly use
(& and also home-size, insulation-factor and water-use
(o) g = TOTAL NEW, n = NEW (=current simulation year)
[
do 5200k = 1.9
rfg = rhgtyp(t) / amaxl((rhgtyp(t) + rhntyp(t)),1l.)
E Bl = i GG
£
do’  .515 9 1,3

n

do 514 j = 1,6
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rbgthE(J.1,8) ="rbatbf(J,1;t} * rfqg + rbnebf (7, 1;t) % rfn
514 continue

Ao = 5h5 . 9 ="1.7

rpabtbE(j,1,L) = rpatbf(qg,1,t) * rfq + 'cpntbEf{j,1,t} *T rfn
5HL5 continue
520 continue

if (iyear.eg.2) goto 665

c
665 do 666 t=1,4
do 666 i=1,3
do 666 j=1,7
rpgtbE(j,1,t) = rpnEbElj;1,.t)

666 continue
b
call rvvms (rpghms, rhgfrc, 4, rpghms(5))
call rvvms (rpxhms, rhxfrc, 4, rpxhms(5))
call rvvms (rpzhms, rhzfrc, 4, rpzhms(5))
call rvvms (rpnhms, rhnfrc, 4, rpnhms(5))
c
deisihi5P e =i ag
rfq = rhgtyp(t) / amaxl((rhgtyp(t) + rhntyp(t)),l.)
reEn = 1. — rfqg
rpghms(t) = rfq * rpghms(t) + rfn * rpnhms(t)
rpzhms(t) = rpghms{(t) * rqgfrc(t) + rpxhms(t) * rxxfrc(t)
550 continue
c

dos 564 th= 4
rfg = rhgatyp(t) / amaxl((rhgtyp(t) + rhntyp(t)),1l.)
EEn = .= rfqg
rpgins(t) = rfg * rpginsi{t) + rfn * rprnins(t)
rpgwat(t) = rfq * rpgwat(t) + rfn * rpnwat(t)

560 continue

o
call rvdiv (rpghms, 5, pfsize(rzreg), rpglac)
call rvdiv (rpxhms, 5, pfsize(rzreg), rpxlac)
call rvdiv (rpnhms, 5, pfsize(rzreg), rpnlac)
call rvdiv (rpzhms, 5, pfsize(rzreg), rpzlac)
€

return
end
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#
=== Umodel ————rrem——————e==—— o= =s s —msssaSsss o Sen ST T T T
c
¢ function - interface with simcon command language
o
c usage - interface with simcon command language
cC
c parameters - iyear. current simulation year
c
c subroutines used - call rinit, rpread, setfil 3,4, rvzero
c rmodel, rsumup, reseng, rputcom, closef 3,4
o AP A RIS A T RS AL PR
c
c note -
c
C ———————————————————————————————————————————————————————————————————————
¢ = autnor - anton toifelhardt
c latest revision - 78/08/26, erwin poenitz
c
.
subroutine umodel (iyear)
o
c
#include "model.com"
c
integer £
c
integr(8) = 0
£
c read population data
s
call rpread
C
c do nothing in the initial year (all has been done in ‘rinit')
C
C ———————————————
if (iyear.eg.l) return
c ———————————————
o :
s open help-files
C
call setfil (3, '=write')
call setfil (4, '=convmat')
c
£
do 2500 rzreg = 1,10
c
e calculate only if switch for this region is set to 'l'
o
C ——————————————————————
if (rregn(rzreg).eq.¥) go to 25080
c ——————————————————————
o
c sum up over time for some variables
o]

call rsumup
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c
call rmodel (iyear + rbyear - 1)
[
2 prepare output for file 'resengyout' (environment)
e
c call reseng
C
c write the whole common-block to help file '=write'
e
call rputcom (rzreg, 3)
c
e
2500 continue
e
(s close files '=convmat', '=write'’
C
call closef (3)
call closef (4)
C
return
end
c
¢
€ T T = e e e e e e e e e e e e i e
o
c function - initialize the residential model for all regions
o
C usage - interface with command language simcon
(o
c parameters = none
c .
¢ subroutines used - call rinit
c
R R e I g
c
C note =
s
c ———————————————————————————————————————————————————————————————————————
¢ author - anton toifelhardt
¢ latest revision - 77/00/00
C
¢
subroutine uinit
g
¢
call .rpinit
e
c

return
end
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AP ENDIKX (&

Input Data and Sample Run

This appendix provides the input data needed to run
REUMA and presents one sample run.
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===== ogesterreich ========== for scenarios 3 and 4 ==========
-(rscfrc) - g.84 9.22 6.03 8.5 8.5 #.05 8.65
b.06 9.75 8.99 g. f. 0.34 .03
- (rschyr) - 18. 18 5@. 6. Ji5 16. 150
35 155 1455 155 15% 10. 10.
- (rscsat) - 1 0.8 0.6 2.9 6.7 2.3 2.8
1. 1. 1 8.7 9.5 6.3 0.17
-(rpsk) - @.000215 0.000430 0.000645 0.000344 0.000430 0.000601 0.00080:
9.000120 0.000258 0.000130 0.000171 0.0006172 0.06011 0.0087
-(rpkcal)- 129. 94@. 120. 94.
- (rpghms) - 105. 67. 1@5. 67.
- (rpxhms) - 83. 537 83. 53,
- (rpnhms) = 185. 67. 105. 67.
-{(rphthy)- 1508. 15068. 13d0. 1300.
-(rptemp) - 1 ILe 1 1t

-(rpgwat)- 0.00130 0.00130 0.00130 0.0013

[t I B =i ]

-(rpxwat)- 0.00130 0.00130 0.00130 0.0013
-—(rpnwat)- 0.40130 0.00130 6.09013¢ 0.08013
- (rbxsa) -
S oven g.01 2.01 g.18 .33 @.35 g.8 Ikn
IEcEhE g.61 0.08 9.09 g.01 g.01 6.2
n hotw .36 f.62 g.06 g.04 g.01 g.01 8.5
a oven B.85 2.09 g.20 .50 g.04 p.88 1.
p ctht a.07 0.62 p.03 g.12
t hotw P.46 8.1 8.05 g.01 g.03 #.65
- (rpxtbf) -
u s si e 38 1°..54 6.83 1l 1L 15
r dich 14 1%38 1.54 1.66 2 1L 1,
b n hw 1z 1.42 2.58 4, 2. 1. 1L
a a si Il 1538 1.54 @.83 15 1% 3 -
n p¢ch 1. 1.33 15542 1.66 2. 117 skr
m hw 17 1.42 42 29 2. A8 1e;
s si 15 1.38 1.54 g.83 ik 1% 1 Lo
i ch i 1953 8 1.54 1.66 2. 1. 1.
n hw 1 Mt 2.85 4. 2. Le 1l
a si 15 17538 1..54 9.83 1be 1. §ER
piich 1 1,33 1,42 1.66 2. iLy 1.
m hw 1 Fo42 1.42 3. 2% 1. ik
-(rbnsa) -
s oven 0.20 2.01 0.10 0.02 g.01
i EhE g.01 .01 #.58 g.081 8.05
n hotw @.72 2.03 g.20 3.5
a oven 3.1@ g.10
p: etht 0.01 g.19 @.40 g.20
t hotw .20 @.40 .20 .20
- (rpntbf) -
u s si 15 1535 19S55
re=i . ch 1 835 1255 15,45 1..5 1 ik
b n hw 155 1.42 2085 4. 2. 15 1
a a si 10 15835 155 s il
nepich 1. 1585 1.65 1.:45 ii5 1z il
m hw 1. il 2.00 3. Pl 1: il
r' s si 1. I 25 1%55
W aieh i 15235 1.55 1.45 i FNEs 18 i b
r n hw 1 1.42 2.85 4, 2% 1. 15



@ components excluded eps

1.0000000
0.0000000
ier=0

0.0918338
9.9081662

1.0000e-03 iter= 1
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a a si 1 1152 1555 1k A
1 p ch 15 9585 1e6 5 1.45 1545 il 1.
m hw iha 1.42 2.90 35 20 1 1L
-(rhifrc)- .25 3~ 75 .75 @.25
-(rurfrc)-
u s so 8.50 0.50 A.50 g.50 .58 8.50 a=5
% i el o .50 g.50 g.50 .50 g.50 0.50 8.5
b n hw @.50 .50 .50 .50 @.50 @.50 ()
a a so .50 @.50 g.50 9.50 g.50 8.508 8.5
N pch .50 0.50 8.50 0.50 3.50 8.50 8.5
t hw .50 4.50 @3.50 0.50 g.50 .50 8.5
Yi S s0 .50 2.50 @.50 0.50 8.50 9.50 8.5
U eh 8.50 .59 3.50 9.50 @.50 g.50 9.5
r n hw g.5@ g.59 @.50 0.50 .50 g.50 2.5
a a so g.50 G.50 @.50 .50 .50 g.50 g.5
1 pch g.50 D.50 2.50 9.5@ .50 8.58 B%5
t hw @.50 .50 @.50 0.50 @.50 @.50 8.5
-(rhzsiz)- 1676783. 1355119. 24319¢2. -(rhztot) -
= (rdm)- 0.02 0.0145 =(rdm) -
-(rat)- 30. 38.
- (ragval,ragunk) -
523084. 592084. 374316. 513343. 494421. g. g. g.
g. g. a. 8. a. a. 9. g.
a. a. @. 107894.
- F 3+ & ) Oesterreich s sEs s
estimated rank of c: 2
estimated rank of e: 2
@ components excluded eps= 1.0000e-83 iter= 1
@.9579275 0.0291847
0.0420725 ©9.9708153
ier=0
estimated rank of c: 5
estimated rank of e: 20
@ components excluded eps= 1.0000e-03 iter= 4
0.7890625 0.5078125 09.0078125 0.98077519 0.0000000
#.1640625 0.4843750 9.0390625 @.0155039 9.0000000
0.0468750 0.0078125 @.9140625 0.0465116 0.0000000
0.0000000 0.0000000 0.0390625 ©.9147287 0.0000000
0.0000000 0.0000000 0.0000000 0.0155039 1.0000800
ier=0
estimated rank of c: 6
estimated rank of e: 25
# components excluded eps= 1.0000e-63 iter= 5
.2547322 3.0537415 0.0000000 0.0000000 0.0680395 0.2452964
0.3772154 0.5225677 9.06173644 0.0303116 0.0275423 0.0472190
0.1628572 0.0432968 0.8932503 0.0951080 0.0000000 0.3600824
0.0000000 0.1276245 9.0138167 0.8267517 0.0000000 0.0840009
0.0980232 0.2527695 0.0000000 0.0000000 P.9044182 9.09520409
0.1079720 0.0000000 0.0755686 0.0478287 0.0000000 0.2113603
ier=0
estimated rank of c: 2
estimated rank of e: 2
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estimated rank of c:
estimated rank of e:

§ components

.8906250
.0000000
.B3703125
.0234375
0000000
.8156250
ier=9
estimated

RS S TR R

.0156250
- 4921875
.0000000
.00009200
.4921875
.0000000

oo am

rank: of c:

estimated rank of e:

@ components excluded eps=

$.9819465
P.0180535
ier=0

0.0628424
8.9371576

estimated rank of c:
estimated rank of e:

@ components excluded eps=

9.9561953
@.0498047
0.0000000
0.0000000
0.0000000
ier=4

0.0195563
0.8445748
0.1309873
0.0019550
0.0829326

estimated rank of c:
estimated rank of e:

1 components

B.3958935
#.3959860
P.0442229
9.0000000
0.0000000
3.1638977
ier=0

23959143
.3960056
.0441456
.0000505
.0000000
.1638880

oo aa=

estimated rank of c:
estimated rank of e:

@ components excluded eps=

1.0000000
0.0000000
ier=0

0.0806354
0.9193646

estimated rank of c:
estimated rank of e:

1 components excluded eps=

8.9375000
0.0000000
0.0000000
0.0000000
P.0000008
P.0625000
ier=0¢

0.0000000
P.7333333
P.2666667
0.0000000
0.0000000
0.0000000

estimated rank of c:

estimated

9.9233747
0.0766253

rank of e:
@ components excluded eps=

0.0134685
¥.9865315

excluded eps=

excluded eps=

aneee®

6
25

8.3437560
0.0000000
9.57812540
0.0000000
p.0000000
8.07812590

2
2

5
20

P.0000000
0.8996094
0.8535156
0.0000000
0.0468750

S
16

. 0329828
.0329418
.9321136
.0009813
.0000000
.0009804

LSRG TSI IS IS

2
2

5
20

.0588235
.5294118
.4117647
.0000000
.0000000
.0000000

2
2

rdatabaseS34 Page 3

@.3984375
0.0000000
0.0000000
09.5625000
0.0000000
0.0390625

0.0000000
0.0000000
0.0498047
0.9277344
0.0224609

0.0097494
0.0098944
0.06965743
0.7890081
P.0000000
0.1007738

.3125009
.1250000
.0625000
.5000000
.0000000
.0000000

[ B S B RS T

118

4.90008e-93 iter= 13

0.0708661
#.3779528
9.1732284
0.0000000
0.3779528
0.0000000

1.0000e-03 iter= @

1.0000e-03 iter= 2

0.3544922
0.0000000
0.0488281
0.2646484
0.3320312

1.0000e-03 iter= 5

0.0000000
0.0000000
0.0000000
0.0000000
1.0000000
0.0000000

1.0000e-083 iter= 1

2.0000e-03 iter= 6

0.0000000
0.0000000
0.0000000
0.0000000
1.0000000
0.0000000

1.0000e-03 iter= 1

.0625000
+v335937/5
.0156250
.0200000
< 33598405
.2500000

oo am

0.0130348
0.0130339
0.0480003
0.0000000
0.0000000
0.92593190

.5000000
.0625000
.0000000
.0000000
0000000
.4375000

(= ISR SR R s
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excluded eps=

Dec 16 21:83 1978 rdatabaseS34 Page 4 119
ier=4¢

estimated rank of c: )

estimated rank of e: 28

8 components excluded eps= 1.0000e-83 iter= 4
3.9921875 0.0390625 0.0546875 @#.0310078 0.08314961
§.0878125 0.9609375 0.0000000 ©.0077519 0.5433071
0.0000000 9.0000000 0.8906250 0.4031008 0.9000200
0.0000000 3.0000000 P.0546875 9.5503876 0.006060000
0.0000000 9.0000000 0.0000000 0.0077519 6.4251969
ier=p

estimated rank of c: 6

estimated rank of e: 25

4.0000e-03 iter= 13

¥.9125977 0.0000000 0.0000000 0.3430786 0.0000000 0.00000060
9.0012207 ©0.4589844 ©.9078731 0.0384521 0.0980225 0.0256958
0.0000000 0.6297241 0.9772963 @.1746216 ©0.0671997 0.0000000
0.0213623 0.0126953 0.9121453 0.1672974 0.0000000 0.0000000
0.0648193 2.4985962 0.0026854 P.1181641 @.7953491 ©9.1478882
¥.0000000 0.0000000 0.0000000 ©.1583862 B.0394287 ©.8264160

ier=0

estimated rank of c: 6

estimated rank of e: 25

2 components excluded eps= 4.0000e-03 iter= 13
1.0000000 0.0000000
d.0000000 1.0000000

ier=0

estimated rank of c: 5

estimated rank of e: 24

1 components excluded eps= 1.0000e-03 iter= 2
0.9687500 0.0852713 0.9468750 0.0000000 0.0000000 0.0000000
0.0078125 @.5891473 @.0546875 0.0000000 0.0000000 0.0000000
0.0156250 0.3255814 9.8984375 0.0000000 A.0390625 0.0000000
0.0000000 0.0000000 ¢0.00000060 1.0000000 0.0000000 0.0000000
0.0078125 0.0000000 0.0000000 0.0000000 9.9609375 0.0156250
0.0000000 9.0000000 0.9000000 0.0000000 ¢.0000000 ©.9843750
ier=0

estimated rank of c: 2

estimated rank of e: 2

9 components excluded eps= 1.0000e-03 iter= 1
@.8792595 @.0875240
0.12074085 ©.9924760

ier=0

estimated rank of c: 2

estimated rank of e: 2

3 components excluded eps= 1.0000e-03 iter= 1
@.9574497 0.4857142 0.0000000 0.0000000 0.0000060
d.9425503 3.9142858 0.0000000 0.0000000 0.0000000
0.0000000 2.0000000 1.0000000 0.0000000 0.00009200
0.90000006 0.0000000 9.0000000 1.0000000 0.0000000
0.0000000 0.0000000 0.0000000 0.0000000 1.0000000

ier=g

estimated rank of c: 4

estimated rank of e: 12

2 components excluded eps= 1.0000e-03 iter= 1
2.3537978 0.0000000 0.0033123 0.0000000 0.0000000 0.0486213

0.1397707 9.8081746 0.0363439 0.0000000 0.0000000 0.0884279
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ﬂ.3U62337 PD.0077852 0.9603437 0.000000NY B.0PABVAY
d.0000000 P.0000000 0.00V0RBY 1.9000000 V.0000LBYD
A.0000000 0.0000000 0.0000000 0.0000000 1.0000000
ﬂ.ZﬁGlQ?B d.1841202 0.0000000 6.V000000 V.0000000

jgr=¢

egtimated rank of c: 4

estimated rank of e: 12

2. components excluded eps=

1.0000008 6.0000000
.JU000OB 1.0000009
ier=y
estimated rank of c:
estimated rank of e:
2 components

excluded eps=

4
162

1.00¥Pe-63 iter= 1

1.0000e-03 iter= 1

SRS S

.00000600
.0000000
.00008Y
.80295088

.ABROVBD
.0000000
.0693042
.po0BRBY
.0000000
.9306958

. @.,4692875 P.1400586
#.1546613 ©.8599414
Y“@9.3760512 0.0000009
‘D.0000000 0.0000000
.0000000 0.0000000
.f.00000020 0.0000000
===== burgenland
=(rscfrc) = 6.72
p.a3
-(rschyr) - 15.
i A5 38
~(rscsat) - 3
: a4
- (rpsk) - B.080258
: g.00012v
slrpkealiy= 129.
= (rpghms) - 181,
= (rpxhms) - 8d.
= (rpnhms) - 101.
v (rphthy)- 1584.
= (Fptemp) - .93
~(rpgwat)- 0.06134
-(rpxwat)- 0.0013¢
- (rpnwat)- ©.080130
= (rbxsa) -
5§ oven 8.03
i etht
hotw [BliaEiia
g 'oven M.085
cthit
t hotw g.4
» (rpxtbf) -
P s si 1
$ 11, ch 1
Ern hw e
‘g si 1
53? ch 1s
2°m’ hw i
i & si 1
{0 ch 1
: n hw 5%
b {]' ]

1]

gk
S5
0.000860
@.008172

=S
(=)

[Nt
w

[ el el e e el e

0.2092186 0.0000000 0.0000000
0.1048943 0.0600000 0.0000000
P.5440139 0.0000000 0.00000090
0.0000000 1.0000000 0.0000000
P.0000000 $.0000000 1.0000000
0.1418732 0.0000000 0.0000000
g.4 .01 f.58 #.56 .63
B..75 @.99 g.01 a. g.901
ikist e 20. dLE) - 155 155
15 1Lt s 55 L5, 5
2.9 Bi.9 ibe @.85 .2
e i 15z g. .07
4.008515 0.000516 0.00w344 0.000602 ©.00006
0.000602 9.000170 0.000171 g.2011 8.0007
80. 120. 80.
70. 101. 70.
5. 80. 5110,
70. 1ad. 70 .
1560. 1309. 13440.
@93 05,93 g.93
0.00130 ©0.00130 0.0013
0.00130 ¥.00130 0.0013
0.00130 0.00132 0.0013
0.08 g.28 .5 .89 1.
.01 @.06 .03 p.01 B 1l
.01 p.03 0.02 0.01 .38
0.18 .42 M.12 @.77 1%
0.03 pel2 .02 8.23
.03 .09 .02 #.59
1. 38 1.54 @.83 The 1=
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