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DIN 4701 : Draft :.:;..rch 1978 

Rules for the C.3lculation of the He .~t ~egui..rer.1ents of 2\lildings. 

Objections before 31st July 1978 

This draft standard, the contents of nhich do not yet constitute the de.i'initi". 

version of the intended standard and which is, therefore, not intended for 

practical application, is submitted to the public for examination e.nd con

ment so that it may ba improved if required. It contains the intended 

version of the revision of DIU 4701, Jan. 1959. 
If this draft standard is to be used in exceptional cases in economic tr2ns

actions this has to be agreed between the participants, e.g·• the sup1'lier 

and the purchaser. 

O~jections and amendments to this draft standard are invited in duplicate 

to the Special Standards Committee on .iieating and Ventilation at DD!, 

Burggrafenstbasse 4 - 10, 1000 Berlin 30. 

The method for the calculation of the heat re~uirements contained in Dilr 

4701, Jan. 1959, is maintained in its essential physical bases. Due to 

technical development in building technology and also i..~ heating-and ven

tilating engineering a nTu~ber of alterations and· additions have becoree 

possible or even necessary. 
I 

The addition ~ for interrupted operation has not been .:nainta.:L."'led since 
modern control m~thods have made it ~edundent. This makes it possible to 

restart heating after interruptions automaticc.11~" at any desired t~e. 

The evenness of room temperatures in a building in continuous use is also 

L-nprcved by this method. 
The addition zA to compensate for cold outside surfaces has 1:een conside-

rably increased to raise the sir tem~erature in rooras with low surface 

temperatures more than before in conformity rrith ~resent day ideas of 

comort evaluation. The omission of the addition zu acts in tile same 

direction. 

The "D-Value" introduced by o. Krischer has been accepted internationally 

as an i1nportant characteristic. The intended revision of the standard is, 

therefore, to be used to introduce the tar:: ''lO:ischer-Value D" in r3cog-

nition of the of Prof. o. KriscC..er, Dr. L'l'lg. , the for:::er chairmc:in 

of the Corn.'lli ttee DDT 4 701. 

The calculation of the ve~tilation heat re~uirenent a9plies new also to 

high rise euildings, buildings er rooms ~ith ~echanical ventilation as 

~ell as ior i.~side sa;iita=y roows with free ventilation. The c2lcula~icn 

rr.ethcd takes no~ into consideration the 'buoyancy effects in build:L"'lgs 

higher th.2..."1 10 :::. Data for the joint le~k<!.t;e coefficiants h.a:re "ceen ex

tended. In 9.?.rt:.cul.?= co!nputaticn values for 7Tindows Tihich c<m ;,1ot i.::e 
C"!'ened c.n.d :c= gap::; in f i.."l.ished l-.:.ild.:...-:,;s h~ve 'ceer.. included. 
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The significa.'1.t alterations in the•special case~ :L11clude a li:mits.tion of' 

the heatin.;-up times for rarely heated bu.ildings,a revision of the he2t 

transmission resistance fer high balls and an ex:tensionof the calculation 

methods to include green houses,. The calculation of the heat requ.ireffient 
of surfaces in contact with the soil is no longer included in the s~ecial 

situation but is now considered a routine situation. The calculation o! 

for beat-insulated surfaces in contact with the soil has been altered. 

High-rise buildings are no longer included in the special cases. 

Fw::thar more, a number of partly important formal alterations were intro

duced: With regard to the great number of different modern multilayer -building methods the tabulation of the heat transmission coefficients k 

has· been omitted. In its place the thermal resistivities Ri\ = i 
have been tabulated so that the heat transmission resistance R = 1/k 
can be determined from the sum of the thermal resistivity and heat transfer 
resistance. The collection of tables has thus been kept within reasonable 

limitso 

The standard has been converted to the legally prescribed SI-Units. Cc.ly 

conversion equations to the previously used units ~xe given. The present 

time is particularly suited for this .i..11portant step since the project 

engineer has to familiarize himself anyway with new empirical values because 

of the conversion. to calculation with resistance values instead of heat 

trmsmission- ·coefficient and the heat transfer ·coefficient. 
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Conversion of important units. 

Survey of calculation methods and of their bases. 

Routine cos' S • . 

Special situations. 

Bases- of calculations 0£ routine situations. 

~dequate beating. 

Even heating. 

Heat insulaticn of buildings 

Heat Consumption. 

· Calculation of the standard heat requirements for routine situatioz: 

structure of the calculation. 

Temperatures, 

Standard outside temperatures. 

Standard inside tem~eratures. 

Standard transmission heat requirement. 

Transmission heat requirements without additions. 

Additions. 

Additions for outside walls. 

Additions for compass !)oints. 

Standard ventilation heat requirement. 

Buildings with natural ventilation. 

Fundamentals. 

Set-up for the calculation. 

Eer~eability for air of a building. 

Stand2xd building characteristics. 

Correction factors for the height of the building. 

Room characteristics. 

Temperature difference. 

Sanitary roons situated inside a "ouidling. 

Buildings with ffiechanical ventilation. 

Installations without an e:cce ss of ';'Taste air. 

Installations ~it~ excess waste air. 

Calculation methods. 

32.ses for the calculation. 

Details of the calculation. 

Calculeo.tion of the stand?rd tr!!.nE:nissio.."l. heat. req_ui=err.eut 

Calcul~tion of the standard ventilation heat re~ui=esent. 

~ample of ~ heat req~irement calculation, 
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Table 2 

5 .. 

Nu..~erical values for the calculation of tha heat requirerr.ent ~ 

for :routine cases. 

Standard outside telTI!'.lera.tures t and data (W) abol.lt areas a 
subject to strong winds. 

' 

Isothermal oa:p. 

Table 3. 

Table 4. 
Table 5. 

Table 6. 

Table 7 
Table 8 

Table 9 

Table 10 

Table 11. 

Table 12. 

Ta:ole 1 3. 

Table 14. 

Table 15. 

Table 16. 

Table 17. 

Table 18. 

Table 19. 

7. 
7.1 

7.2 
7.3 
7. 3.1 

7.3.2 

8 .. 

8.1 

e.2 
a.3 

Standard inside ter.rperatures .(ti) fa:r: heated rooms. 

Calculation values for temperatures :f:n neighbouring rooms (tj) 
Calculation values for· the temperatures (tiJin not heated 

inside stair wells having one outside wall. 

Calculation values for the tempera-tuxes (t!) in not heated 
1 

neighbouring roof spaces and in the air layer of ventilated 

flat roafs. 

Additions far outside walls zA. 

Additions far the points of the compass Zg • 

Reat transmission resistances R for windows . and french windows. 

Heat transmission resistances R for outside and inside doors. 

Calculation vali.le s for leakages through gaps of building colll!'onents 

Standard house characteristic H10• 

Correction factors for heights €:a: for the house characteristicJ 

House Tn:e I 

Correction factors for heights G H for the house characteristicJ 

House TY'l'e II. 

Room characteristic r 

Heat conductivity coefficients ~~ and thermal resistance R)., 
of build.L~g ~aterials. 

Thermal resistances ~of floors and ceilings. · 

Eauivalent -a;her::::ial resistances 3... of still air layers. 
- 7v 

Heat transfer resistances , Ri' Ra. 

Calculaticn of the heat transmission resist2nce. 

Components composed of layers i..~ series. 

Components cofll);losed of parallel eleme~ts. 

Thermal bridges. 

I-girders flu3h in an outside wall. 

Euilding components with completely enclosine net~llic casing3. 

. SUgges~ions f~- ~ the caJ.culation of the hsat req"\,\irer.lents "in 

s~ecial situations. 

Heat requirerr.ents in rarely heated rooms. 

Heat reQui:re~ents for very heaV"J types of construction. 

Eeat :requi=ements of large halls ~nd simil2~ roQcs. 
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' Tai::lle 20. 

s.4 
a.4.1 
Table 21. 

Table 22 

e.4.2 
Table 23. 

s.5 

8.6 
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Limit values of the internal heat transfer resistances Ri 

and of the heat transmission resistances R of single glazed 

stee 1 windows in large halls. . 

Heat requirements of green houses. 

Transmission heat requ.ixement. 

Internal heat trans!eJ; -eesistancas ·Ri glass of the transparent 
surfaces o£ gree.J<r houses. 

e 
T~ma.1 cesistances &.. 1 of the transparent surfaces o! 

--," g ass 
green houses. 

Ventilation heat requirement. 

]quivalent diathermic resistance ~ for ventilation through 

gaps in gt"een houses. 

The unsteady thermal behaviour of rooms having walls of dif
ferent weights. 

Temperatu:res of unheated · neighbourin_g rooms. 

Further relevant standards and guide lines. 

Ex:planations. 

Appendix. 

1. SCOPE. 

This standard applies for completely and ,ermanently heated buildings. Houses 

are considered as being completely heated in which all the rooms, with the 

exception of a £aw secondary rooms, are heated. 

Heating .installations desig:Lled to this standard may during periods of milder 

weather provide satisfactory heating conditions if they are operated with 

some ~estrictions or interruptions (e.g. during the nights). 

A calculation methods £or buildings heated only ini~equently is given 2~ong 

the"special situations". 

2. SYi.LECLS. 

The most irn-portant symbols used in this standard are givan below in alpha

"cetical order (Note by Tr~s le.tor: in ;!.lphabetica.l order a.ccordil1g to their 
I 

Iy wt~ C' J, .) with explan~tions. 

The units to be used in e~ch case are also mentioned. 

Sy:nbol Designation Unit. 

" A Area. m:-
a Ga~lea_~~ge coefficient or: m3/m h Pa2/3 
b 

permeability coefficient 
'Jidth m 

c Specific Heat Capacity J/k.g r. 
D I~ischer-Factor D 

? 7l/:u.- z 
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5Yn;bol Desi.r.nation Unit 

d Thickness Ill 

Standard house characteristik "J h Pa213/ra3 K 

1 

p 

Q. 

r 

Height m 

Thermal transmittance, heat transmission li/m2 K 
coefficient 

Length m 

Air pressure Pa 

Heat flow W 

Standard ventilation hea~ requirement W 

Standard heat requirement W 

Standard transmission heat requ.ixement W 

Transmission heat requirement without W 
addition 

Heat transmission resistance m2 X/H 
External heat transmission resistance m2 X/w 
Internal heat transmission resistance m2x./w 
Thermal resistance m2x./w 
Room characteristic 

Temperature 

standard outside tem~erature 

Standard inside tem~erature 

Volume flow 

Room volume 

Addition for outside wall 

~ Addition for the point of compass 
7l/m2 ':/ 

3 
E:cternal heat transfer coefficient 

·'X • Internal heat transfer coefficient · 
l. 

{3 Air c;ienge s 

Correction factor for height 

Heat conductivity coefficient 

Density 

3. CCNVERSIClM CiF TI::PffiT A!·'!T UUTI'S. 

K 

W/m
2 re 

1/s or 

71/m K 

kg/m3 

1/h 

.. 

zelow Gre given the conv~rsion equations fo= the most LT.~ortant SI-units 

into those units which have till now been used in heat requirement 

calculations. 

·' 
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for heat i'low:(Q,, ~' ~' Q~ ,:~0 ): 1 W = 0,86 kcal/h 

for therma:+ transmittance and heat transfer coefficient (k ,--:i. , ct ) 
I 

? 2 l. a 
1 W m- K = 0,860 kcal/h m degree 

for the heat conductivity coefficient (/\.J 
1 "J/m K = 0 ,860 kcal/a m degree 

for pressure ~p): 1 Pa = 0, 102 kp/m2 
?-II 0, 102 mm 7iG 

for the gap leakage coefficient (a): 

1 m3/m h Pa2/ 3 = 4,58 m3/ m h(kp/m2J2/3 
for the standard liett"ee cha.racterist.i.c ~rr1 oJ: 

1 'Wh Pa2/3;m3 K = 0,188 kcal(kp/m2 J2/3 / m3 degree 

for the specific heat capacity (c) : 

1 kJfl~g K = 0,239 kcalj\:g degree 

An imi'ortant identy is given by: 1 J ; 1 Ws = 1 Nm 

4. SURVEY" OF CALCUL;~I01'T J.~HODS AMD THEIR B_~szs. 

A distinction is made between calculation methods for routine cases and 

those for special situations. 

4.1 Routine Cases. 

The method for routine cases is applicable to the overwhelming majority 

of all buildings occurring in :practice, l3y ~ay of examples we mention 

dwelling houses, office blocks, stores, hospitals, schools, sports halls, 

hotels, restaurants and workshops having an average heights. 

Occasionally it . has to be examined whether some parts of buildings (e.g. 

rarely used halls in hotels ) should be treated according to the method 

for special situations. 

4.2 s~~cial Situations. 

Calculation methods for the following S:9ecia.l situations a.re given: 

a) Rooms which are heated only rarely, 

b) Rooms constructed in a exceptionally heairJ manner, 

CJ ~alls of exceptional room heights, 

d) G.reen houses. 

4. 3 Fundamentals of the ef!lculPtion :i.:ethods for Routine Ca£:es. 

~he amount of heat which has to be introduced into a room in order to 

obtain under standard '\7eather ccndi tions .:. defined stc:indard thermal in

ternal room condition is called the standard heat requirement of the room. 

A. stationary condition, i.e. a teoporal constancy of all varb.bles. _re

quired for the calculation i3 assumed as the basis for the calculation. 

It is further assumed that the surface temperatures of the surrounding 

suxfaces between heated neighbouring rooms are equal to the air temperature 

and that the external walls are e::tchanging radiation only with i.."l.ternal 

bowidary Sl.:.rf nces cf the roan. 
rn.th~se cirdi..u::stances the stand~d he8t =squirecent is a ;ro~erty of the 
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build.ing. It can be used with adequate accuracy for the design of the, 

usual heating system, even if its heat transfer to the room is subject 

to certain deviations from the above raentioned preconditions.(See the 

explanations to section 6, table 3.J 
The installation of heating -~faces with a significe.nt r~diant conponent 

( e-.g. radiators or panels) in front ~f glass Stlrfaces may, however, lead 

to so large deviations that the design of the heating system may no longer 

follow the standarteat requirement :9Z'Ogranu:ie. With regard to the in

creased enerS'.{ consumption such a lay-out should be avoided. If re

quired data for the dimensioning should be taken from the literature1
). 

The standard heat requirement of a room is composed of the standard trans

mission heat requirement ( heat loss through the envel01Jing surfaces by 

heat conduction) and of the standard ventilation heat requirement ( the 

heat requfrement far: warming the introduced outside air). 

The standard transmission heat requirement has to be calculated separately 

for each component of the surf aces having a different thermal transmission 

coefficient or being subject to a different temperature difference. The 

"transmission heat requirement of a room without any a.ddi tions•: which is 

primarily calculated ·according to the equations for !Jlane :panels, has 

to be increased by additions which allow for the effects of the cor.rpass 

directions and for the comfort reducing effect of cold outside suxf aces. 

These additions have the effect that the room air temperature .i , ."' ..... e 

higher than the fundamental calculated value of tha internal temperature 

(See the explanations to section 6, table 3.) 
The calculation of the standard ventilation heat requireoent is based on 

a si.'ilplifieap.eterudnation of the air volumes ~hich can enter the room 

th::ough gaps in joints under certain conditions. It ha~ to be based on 

the effective pressure differences on the building for the wind conditons 

!JI'evailing under the usual outside tera:peratures and also on the thermally 

~educed :9Z'essures as well as th~g~sistancas in the ~a~s. of the outside 

and inside components o~ the building. In rooms ~ith wechanical venti

lation a check calculation is required because of the excessive volume 

of ex}Jelled air c:i.nd the additional anount of frech ai:: being sucl:ed in 

to con~er.sate for it. 

f) 3sdorn E., Kast~., Schauss IT., ~nd Zollner G.; The effect of the 

ter.i:perature of the back-wall on the performance of ~ar..el heaters. 

wkt 24 (1972), Nr. 9, ~.251-253. 

' 
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4.3.1 Adequate Heating. 

An adequate dimensioning 0£ the heating installations is enSUl:'ed 

the calculation of the standard heat requirement is based on adequately low 

outside temperatuxes and the appropriate winQvelocities as well as on suf

ficiently reliable material constants for the heat conductivit~ of the buil

ding materials. In porous materials they are based on average humidity. 

An adequate air-tightness of the external building components is of :p2rticular 

importance for a satisfactory heating of a room. It I!Illst be ensured that 

the gap leakage on which the calculations hava been based are not exceeded 

during the construction - this has to include the constructional joints be

tween the windows and doors and the wall construction. The gap leakage coef

ficients of the windows have to be classified according to nm 18055/2. 

4.3.2 Even F.eating. 
It is the purpose of the heat requirewent calculation to ensure in addition 

to an adequat~ heating also a.sufficiently even heating of the rooms in a 

building equipped with a centrally controlled heating installation or-group 

to the temperatuxes which nave formed tbe basis of the calculation. This is, 

however, possible only within certai.~ limits. 

An obvious precondition for the reaching of the desired temperatures is that 

all the rooms in the building are heated according ta the calculated plan. 

The temperatures which establish themselves,~aen a: stea~~state·has-1:een 
reeched ,in the individual roams fallow from the equilibrium between the out

put from the heating surf aces and the heat lasses from the rooms. 

Theoretical investigations have shown 2 ) that,althaugh all these conditions 

have been observed, a central control of a building or of a zone in a building 

leading to a silJ'ficiently even temperature is possible only becaus:~the ther

mal ~inkage of the roo~s through the internal walls, ceilings and floors and 
Q~JO 

_ the air exchange"contributes to it sio""llificantly. In rooms or parts of 

the buildin~hich are badly linked to the rest (e.g. annexes) a C:ll'eful 

zoning of the heating installations is more than usually im'!lortant. 

If centrally controlled heating installations are to ba extended ovar and 

above their original design to previous editions of DilT 4701 it is reco~ended 

- if no separate control zone is planned for the extension - to calculate the 

extension according to the same issue of the standard wh,ich was used for the 
I 

main installation. 

2) Esdorn R.: The effect of the tY1Je of construction and of the i.~stallation 
I 

system on the ter.iperature distribution i.'1.buildings vdtn centrally controllec 

heating - and air-condi tioninE! plants. VDI-3.epo:r:t fir. 15'.2; 

~I-Verlag, Disseldo=f; 1971. 
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4. ~. 3. rreat Insulation of the Building. 

~he requirement for a l~v-heatloss construction is bcsed on eneri;-J-s3ving 

structural physics and roo~clim~tic reasons. 

The minimwn heat insulation of buildings is laid down in DTI1 41 CS. This 

standard contains minimur.J values of heat insulation,graded according to 

areas, of individual 'building components. These values are derived from the 

requirement to prevent condensaticn on the interior wall surf aces at low out

side temperatures and for defined room air hw::::idities. 

At prssent it is usual to consider in addition to DDJ 4108 also thermal cor.:

fo~t criteria when minimum thermal resistances are laid down with regcrd to 

extrene, winter and sommer conditions. 

Compliance with these requirements El.lone does 11ot ensure a comfor-

table room climate. This aim can be attained in a satisfactory manner only 

i! the heating system has been so designed that it compensates fcrx the down.
current of cold air on cold suxf aces and for the penetration of cold air througr 

lea..~ages in joints. It may also be necessaryJto compensate for radiation 

losses from the human body to cold surfaces by a radia~±on gain from suitably 

~ositioned heated surfaces. 

The requirement for ra.tional energy use, which has become very important 

in recent times, has led to the publication of the "Additional Requirements 

to DIN 4108 - Heat Insulation in High-rise Buildings" which contain in par

ticulazo regulations for the construction of 't'lindows as well as for the pro

portion of windcw surface in the overall outside surface of a 'building. They· 

have been officially required by the authorities of the ntundes Lander" (the 

constituent parts of the Federal Republic). Going even further an "addendum 

to DI!J 4108 - Heat Insulation in Righ-Rise Buildings" has been published in 

which questions of imV-"oved heat insulation are discussed. This addendum is 

at present onl7 a recom.'!!endation • On the 22nd July 1976 the "L.:wr about 

Saving Energy in Bµildi..-.igs" (Energ-.r Savings l.a.'7 =Zn2G) came into farce. since 

the 1st Nov. 1977 the additional order concerning heat insulation in buildings 

"Cr:der about :SO.argy Con3erving Insulation of Euildings" has also been in 

force. This order distin€;'U,ishes betrreen "Euildings with Mormal Interior 

Tel4:9I'atures"; "B'J.ildings with Lo'::' Interior Temperatures" end "Iuildings for 

Spo=t- and Asse~bly Purposes", for each of which different conditions for 

:nini..T.U.r:i heat requ.i.rer:ents a~pl7. This order and its requireI!!ents for the 

first ~entioned group of 'buildL1gs is based , nai..~ly, on t~e 2ention~d 

Addendum to Dil! 4108 - neat Insulation in 3uildings. :C:Xeptions ~pply for 

build.in;s w.a.i.."lly heated b:r waste heat and fa!: roor:s serving horticul tu:: al 

purposes, e.g. green houses. 
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JUl the requirements in the :nentioned guidelizles have a favourable effect 

on ener0"Y consumption as well as on the :protec~ion of buildings against 

moisture da.m~e and also on the atta.i!lment of optiI:Iwn room-climatic com!ort 

conditions. 

Progress in the design of windows do no longer justi!y·the previous classi

f'ication with regard to the leakage rates through gaps. Independent of the 

material of the ~indovrs any classification is based exclusivel7 on stress 

groups according to Dll! 18055/2. 

4.3.4 Heat Consumption. 
ol l:J.e 

The standard heat consumption is the basilAcalculation of the heat in:put. 

Even under st~.ndard weather conditions this is not identical with the actual 

input required for !Jractical heating purposes. This will, ~eraily, be lower 

since the material constants include certain safety factors and ~~-~~~~~d 
ventilation heat requirement occurs s:iI:Iultaneously only in a part of the 

building. This has to be considered in the determination of the annual heat 

consum:pDion as ~ell as the effect of solar irradiation. 

I.:ore detailed instructions are contained in the VTII-Guideline 2067 "Economic 

Calculations of Heat Consuming Plants". 

s. 
R aJT nm CA.SES. _ 

5.1 Struct..u-e of the Calculation. 

The standard heat requirement o.;J1s the sum of the standard transmission 

heat requ:ixement ~ and of the standard ventilation heat requirement G"L: 

( 1) 

For the standard trans:miss ion heat raq,uiren:ent ap1Jlies Eq_• (2): 

'dT = (~0 • (1 + zA + zl:I ) (2) 

where: Q
0 
••••• Transmission heat requireraent without any addition 

. 
zA••••• Addition for outside wall 

zc ••••• Addition for the oint of compass (direction) 

The standard ventilation heat requirei:ent is the heat input required for 

heating the cold air which enters through gaps of windows, doors, walls etc 

from the outside temperature to the roomair temperature. (See sect. 5.4). 

5.2 Temperata:res. 

5. 2.1 standard Outside Temperata:re. 

The calculation of the standard heat requirement is based on the outside 

temperature of the place which is the lowest average over two days which, /() t,·_,j 
in a period of 20 years, is reached or exceeded A~ This agreed calculation 

basis is r:~lled the standard outside teffiper~.f;ure (see the e:qllan.?.tions to 

Table 2, section 6.J 

3) See next page. 
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5.2.2 Standard Inside Temperature. 

,, 
I 

I 

The inside temperature, as used ilj these calculations of the standard heat 

requirement, is a "perceived temperature~ which includes the effect of the 

air temperature as well as the mean temperature of the surrounding surfaces. 

•, 

It is called the "standard inside temperaturen (see explanations to tab.3,sect.6 

Standard Transmission Heat Reauireu.ent. 

5.3.1 Transmission Heat Requixement without Additions. 

The standard heat requixecent without additions of a room is the ~lllll of the 

heat le::s.es which a room suffers due to the !'assage of heat through walls, 

windows, doors, ceiling and floor. Far building components bordering to the 

outside air or to neighbouring rooms Equ. (3) applies: 

where: A 
At 

~o = L A.:t 
••• area of the building component 

•• temperature difference 
bu -f lrl. 

for external c5?1~onents: ~t = (ti - ta) 

(3) 

for internal building components: At= (t. - tt) 
l. l. 

R ••• heat transmission resistance 

t. ••• Standard inside temperature of the room to be heated 
l. 

"" ' Standard inside temperature of neighbouring rool'ls II ' ••• l. 

t ••• 
1 Standard outside teaperature a 

The heat transmission resistance is composed additively of the internal 

heat transmission resistances a1 and the external heat transmission resis

tances a and of the heat conduction resistances (thermal resistances) of 
a. 

each layer of the wall of the building component. 
~ 

R = 1 = L + [ d + L a Ri + ~~ + Ra '4) 
k C'I 'Jv IX \ 

i a. 

wheres cl 1 ••• internal heat transfer coefficient 

Ola. ••• erl~al heat transfer coe.f !icient 

x ••• heat conductivity coefficient 

d ••• layer thickness 

k ••• heat transmission coe!f icient 
In components in contact with the soil heat losses occur not only through the 

soil to the outside air but also to the 8l:'Ound water. 
In the estimation of the f .ixst mentioned component the standard outside tem

perature is not to be used since this :_3 b<'.!sed en short periods of cold 

~eather which can not be e,plied because of t~e great heat storage cayacity 
)) Since the "Oresent standard is to be used widely in build:!.D.g -practice it is 

L-:.:portant for the tertr.i."'lolot;J to ca :mitc."ole fer ~JPe-;;ritL'lg. Differing 
from m:: 1301 heat output data are i:lesi.gnated by ti.1e ~ without a dot 

. "" ( r) over i" ~ • 
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of the soil; it is necessary to use a nean outside teraperature over a longer 

period of cold weather. The ther~al resistence through the soil to outside 

air depends on the area of the soil surface and its geometry. 

The heat losses to t~e ground water may be calculated in a simplified mar.ner 

according to the usual set-up for plane-p~rallel plates. As the teill!Jera.ture 

difference one has to use the diffarence between the inside temperature and 

the mean ground water tem~erature. The heat transmission resistance from the 
the 5n'oundwater . 

room to .l\,J.s tae sum of the internal heat trensmission re-istanca and the therma 

resistances of the building component and the soil. 

The transmission heat requirement without additions of surfaces in contact 

with the soil can be calculated as follows: 

r t. - t 
·~o = Atot. i.RAL AL -

-
t. - tf""TI' \ + 1 ...,..,, 

:r(ril J (5) 

where: Atot = l.b + 2 (1 + b).h (6) 

(7) 

and 

Atot 

tAL 

tCriT 

RAL 

RGi'T 

RAL = Ri + R/'-:a + R;\.A +Ra 

RGW = Ri + R ~ B+ 

T 

(SJ 

(9) Rµ= A:,E 
where: 

•• is the sum of all surfaces in contact with the soil, 

•• the mean outside temperatur.e over a prolonged cold spel~ 

••• the mean temperatuxe of the ground water,, 

••• the eq_uivalent heat transmission resistance from the room 
outside air. 

••• the equivalent heat transmission resistance from the room 
ground \"later. 

••• tb.e tifrmal resistance of the building co~J;Jonent. 
~ 

to 

to 

R.:A,B 

~.\ the equivalent thermal resistance of the soil to the outside ••• 

~. 1:1 •••• --JV..::. 

R. • • • • l. 

:a a ••• 

to fig. 1 • 

the therm.al resistance of the soil to the groundwater~ 

the internal heat transmission resistance{ to table 18) 

the external heat transmission resistance {to table 18). 

)v E ••• the heat conductivity coefficient of the soil. 

Di!:lensional designation see fig. 1. 

As a rule the following nur:erical values can ce assumed: 

tAL = - 5° to c•c 
t<.;7; = + 10 °C 

A,..., = 1 ,2 71/rriK 
.:. 

the 

the 

a.ix 
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Where the thermal =esistancas of various building cor.roonents in contact with 

the soil argn!1{sienificantly different .(e.g. where th~ concrete thicknesses 

ara different) one should use uniformly the therffial resistance of the larger 

suriace for R.u, end Rw. Where the thermal resistances have lerger di!"ferenc~s 

( e.g. where some components ~xe i.!J.sulated and others are not insulated) the 

heat requirerr.ents far the corresponding surfaces have to· b.e calculated separatel7 

according to equ.{5). For the determination of the thermal resistance RA.A to 

fig. 1 the entire floor area has to ce used; as the depth of the ground water 

level T one has to take the measure with regard to the soil surface to . fig.1 -

this ·applies also far vertical surfaces reaching to a higher level. 

If the floor 'surface is heat-insulated but the vertical surfaces are not in

su..lvated only 50 % of the value of ~JA to fig. 1 is to be used (parameters as 

above)fcr the vertical surfaces in contact ·with the soil. 

In the case of .individual heated cellar rooms the determination of ~A is to 

be based on the appropriate dimensions of the floor of the cellar ~com in

stead of the building dimensions 1 and b in fig. 1. In tha case of contiguous 

cellar rooms which have no rectangular ground plan one has to use a rectangel 

of the same area one side of which is to be equal to the g:rea.test single di

menion of the actual ground plan. 

5. 3. 2 Additions. 

Addition for outside walls. 

Since the internal surface temperatil!.'es of outside surfaces (outside ;ralls or 

windows) are, depending on the heat insulation of these surf'.3-ces, more ar less 

lower than the surface temperatures o:£ inner surfaces (partition walls, floors 

or ceilings etc.) the user of the room is losing more he~t, mainly by radiation, . 
to these colder surfaces on outside walls. To ~ove the comfort in these 

rooms - in particular those with large, poorly insulated outside faces -

the heat supply to these rooms has to be increased. The heat loss ta the cold 

outs.ide surfaces can· be described by the use of the Krischer-Factor D,which 

is directly connected with the mean surface temperature, and by the r2dia

tion exchange between the inhabitants of the roe~ and the outside surfaces. 

The Y..rischer-Factar D is defined as follows: 

D = 
Qo 

t ) a 

(10) 

where r A is the sum of ~ surfaces enclosing the room. 

If average assumptions far the radiation condi ti ens in the room are acceptable 

the addition z. 'bec ome s a function of the F...rischer-'?a.ctor D only-4) {see fig. 2 ) • 
.. 1 

4) Kast w. : Consid~rations concerni.I:g the additions for interrupted o~eretion 

-md cold outside ~<ll'faces to DI?:-7 4701. Ges. In6.91 t1970J,Hr.9,!'·252-257. 

( C-€ s. L"'lg. : Ge sund:ie its Ir..t;enieur = :re c.l th a.b'il:eer ) • 
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The ce.lculation is to be based on values fror.i T2ble 7. 

30r---ir--rT--r--.--r-,----r---,--r--,--,....---.-------.-.----
---·· ·- -- _ 2_0,t= ______ -t_ ::-t--r----11----+-++---f--l--!-~L...--!-+--+---+--+---1 

I 
0.110 20 30 40 100 1000 

- r 

Floor area A in rn
2 

~ floor ' 
Fig.1. Equivalen.t The:r!!)."1.l)lesistance R~ .A. fo the Soil to the Cu.tside ~. 

0.4~---r-----r------

0,3t----t---+----!.----l 

~ischer Factor D i...~ r.i'-K 

Addition for Outside Ualls zA 7ig. 3 

N 

Addition for tha Points 

of the Compass Z;r• 

Addition for the PoL~ts of the Conrpass. 

The addition ~ (see fig. 3) is based on the zola.r irradiation which de!'ends 

on the direction ~ith =egard to the !'Oints of the co::rpass. The v~. 11.1.es f::o-:i 

Table a 2re to ~e used for the calculation. 

Regarding the direction of a room r;i th =~b"·:>.rd to the !'Oin.ts of tha com!_'.)ci.ss 

tee ~osition of t:1e 01.1tside ·,·rall is the controlling fa.cto:c in :rcon:.s ·.vith one 

outcide ~~11; in corner roor.s the direction of the cornar is controlling. 
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In rooms with 3 or 4 outside walls the highest addition is to be used. 

In centrally situated parts of bi..iildings ( e.g. light wells) without di=ect 

solar irradiation the addition ~ is to be omitted. 

5 • 4 Standard Ventila:ti~n :1eat Reauirerne!l.t5) 
9.4., 

2·!·1·1 
:Buildings with Hatural Ventilation 
Pundamentals. 

Buildings of the u~l construction are up to a point :permeable for air. The 

inflowing ambient air has to be heated to room temperature (ap~o::dmately the 
standard interior temperature). 

For this heat requirement eq. (11) applies generally: 

~ = t c §J (t1 - ta) 
• Where : V •• the air volume flow 

c •• spec. heat capacity 

fJ • • density 

( 11) 

~or the air flow through gaps in joints eq. (12) is to be used: 
• - n 
V = 2.. (a.lJ • ( Pa - pi) (12) 

TI'here: a ••• gap leekage coefficient 

l ••• ler..gth of gap 

"O -a ••• external pressure 

Pi ••• internal !Jressure 
For gaps in building cor.iponent i!- is sufficiently a.ccur2te to use 2/3 as the 

exponent n for the ,pressure difference. 

The pressure difference (p
8 

- pi) c2.n be caused by 'buoy-~nc:r or ~ind forces. 

For lorr 'buildings (height < 10 ~)the buoyancy forces cen be ~eglected. 

a) Wind Pressure. 

The effect of 'iTind nove~ent produces on the side exposed to the -;rind ir. general 

a positive pressure and on the other faces a negative pressure Tihich de!'endj 

on the s~eed of tho ~ind , on the shape of the building 2.nd on the flow con

ditions. Neglecting the 'i:Juoyancy eff act air enters the building only on the 

sides exposed to the wind and produces a ventilation air requirement ~hile 

on the other faces ITarmed interior air is ex;elled. ~ith in.cre~sing height 

above the su...-rounding land the 7TL11d velocities increase and i7ith it the ex

ternal wind !'Xessures. 

b) Buoy<mcy Pressure. 

Due to the difference in density bet~een the cold outside air and the TI81:'~ 

inside air thermal differential pressures a=e pz'Oduced a~ainst the outs~de 

air in continuo-u.s ve::-tical ducts (e.;-. lift sna!ts, stair ·cases) uhich are ~o

~crtional to the height of the duct and the ~ressure difference - ~ccc=di.ng to 

the te;.i!Jer:-.turE di..ffsrence. ~ieglecti.."lc,· the ITi."-d effect and assu.iling en e·.ren 

distribution of leci:ages over t~e t"Uildi.~b hei~ht this ~a~ the effect,that 

5) see p. 18 
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in ·.1inter there exists a negative :;iressure in the lower :p<lrts of the building 

against the outside and a positive :pressure in the upper pc>.rt. Therefore, 

cold air enters throtlbh all faces in the lower parts and L~ the upper parts 

it is ogain expelled as warm inside ai=. A ventilation heat requirer.:ent 

exists, therefore, only in the lower p~ts of the building, but on all sides. 

c) Combined Effect of Wind and Buoyancy. 

Regarding the combined effect of \rind and buoyancy the ventilation flm7 of 

a building c2.n be calculated onl7 with the help of expensive computer !lt'O-

gr2Jm:les because the internal pressures depend in G complicated manner on the 

di:Jtribution of all the e:dernal and L"'ltarnal flow resistances of the building. 

For a justifiable expense it is possible to calculate the ventilation heat 

re~uirement only for a few limiting cases of which al~ays the most unfavouxable 

shall form the ba::ds for ,. the standard ventil2tion heat req,uirenent. 

For instance, it depends on the size of the wind velocity ~hether 

on the 17ind e:~posed side of a high building in the u-p:per sections air enters 

due to the external wind pressure or whether air is there expelled by the 

internal thermal positive pressure. Equally, it is not possible to sa:y in 

general, whether in the lower parts of a high building on t::ie lee-side o.i= 

is expelled due to the external negative wind :;iressure or rrhether the L'1-

ternal negative the=mal :pressure predoninates and thus a.i.!.' is sucked in also 

on this side a.'l.d not only on the side ex-posed directly to the wind. 

It is useful to differentiate (see fig. 8) between buildings of shaft t7.9e 
i 

(without internal sub divisions) and 'buildings of ;rrulti-stor!=Y\t71'e (with 
' 

airtight storey divisions). 

Shaft tY'Pe "cu.ildings 2.re subject simultaneously to wind and buoyancy effects. 

The parameter, however, which governs the penet=ation is ths ratio of the 

,ermeabilities of the faces directly exposed to the wind A = 2:-t~l)A and taose 

not directly e:q>ased fo~-the rii.."'ld. H = Z (a1)11 which C2.ll be rr.ap:i;:ied 

comparatively simply to cert8in plan types (see fig. 9) which correspond in 

tuxn to the house types used up til ~ow (DTII 4701, Jcn.1959) "individual house' 

"terrc.ce house": 
A... , 
...a._= 
lI- 3 ~lan type I (individual ~ouse) 
...... 

Plan Type II ('terrace house) 

Shaft type "cu.ildings rejT-esent in their lower sections 3l':':'ays the ::lost un

f2vour2ble limiting case. 

l.::ulti-store:r type buildings are subject to wind effects onl;r. In their up!Jer 

sections they r..;ave always a greater ventilation heat require:::ent than 

tnie 'au.ildine;s and they r3prssent here the most UI'.f::r.r~U'able c~se. 

5 )Krise her O. & Beck H 1 The ventilation or rooms due to wind effects 

the heat requi:.-ement for the ventilation. VDI-Reports; vol.18,1957 

sh~f t 

and 
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i:::.t1.1.2 
-"- ---- Calculation Set-ups. 

It follows from equ. (11) and (12) that: 

c • f • (pa - !Jil = ~ = .!,h• HG10 ( 1 3) 

~here: Rn. ••• house characteristic at the height h 

Hc;10•• Standard house characteristic for wind effect; (G ==storey tnie 

house) referrii:lg to a height of. 10 m. 

· Eh•.. Height correction factor for wind and buoyancy effects at the 

height- of h m. 

One obtains thus for the ventilation heat requirement of the described limitizi..g 

cases 6 ): 

for a shaft t}'l'e building (range of' applicability fSN 6 OJ 

QLS = [ f.. SA' z ( a 1) A + {:, Si{ • 2. ( ci. , l JJ,, EG 1 O • r • (ti - ta) ( 14) 

for a storey-type "ou..ild.ing: 

~ = cGA• 2:._ (a lJA' HG10 • r • ( ti - ta) (15) 

Where: HG10 ••• Standard house characteristic to Table 12, 

Indices: 

£~ ~eight correction factor (to tables 13 & 14 
Gap leakace coefficient to table 11 a 

1 

ti 
• " a. 
r 

•••• 

••• 

•••• 

•••• 
••• 

length of ga'fl 

standard inside tem~erature 7) 

stand2.rd outside temperat~e 1) 
rpom· characteristic (to table 15 or eq. 18) 

S • • • • Shcl't tJ!:e 

(;' • • • 1hl ti storey t:r:pe 

A•••• Side exposed to wind 

N • • • • Side not e:c:posed to wind 

The 12~ger of the tuo li~it-values to eq. (14) or (15) is ta.~en as the 

standard ventilati~ heat requireIJent ~. 

For rooms inhabited for lmiig periods (living roo~s, bed rooms, off.ices etc,; 

a ~ini~1.u: Talll.9 a! air changes has to be laid dcmn for hygienic reasons. 

It is useful to stC!Xt fro~ a defined n:ultiple of the roan voluae for the 

air volu.-::.e !'loo req_uirewent (mini.Lnlm num"cer of air chc:.nges ). 

The eq,, ( 16 j applies for the sta..."ldard ventilation heat .' req,uire!:lents '. 

«L 
"LZ:lin 

nj ~r ( +. t = t • • ' • c /] "i· - ) mm R ~ a 
. .., 

wnere , :i . • • • • Minimu...'"J air ch.:nges 
Cl.Il 

Va •••• ~oom volur.e, 

c ••• 

p .. . 

( 16) 

Spec. he~t c?pacity of the air 

~ensit7 cf the air 

6) :i!:sdorn 3:. & 2r i!Lcr:a.'m W. :The ventih.tion C.e~ t re q_uirer.:ent of ·::n.iildir..0'3 

Wlder the effect of 71'ind ::nd buo;;·anc:,r. Gas. L'rlg. 99 (1973),lJr.; 
7) ·,'Tith regard to the 1.:L:iited accur<:.cy o! the ~t = ~~dard i,-entil.:ieat reauirement 

the st~ndard te:;.yer'?..ture is used L,.::ta".:.d. cf si= teraperature ?S :::? • 

si::-plific.;ition. 
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Assuming 0,5 room air changes per hour the minimum value of the standard 

room ventilation heat requirement becomes, in rounded off figures 

~min= 0,17 • VR(t1 - ta ) in w. (17) 
where VR is given in m3 

ti - ta in K. 

i•!•l•i• .Permeability of the lm.ilding work for air. 

The significant contributions to the air permeability are in the gaps of 

closed windows and doors, which can be opened, as well as in the gaps between 

the window frames and the wall or between the individual outside wall elements, 

in particular between prefabricated units. 

The most unf'avourable value of wind exposure is to be used in the value of 

~.,Ja.l; A that is: 
in the case of corner rooms For the two outside surf aces in contact with 

each other the larger permeability, 

for rooms with two opposing outside walls: For the wall with the larger 

permeability •. 

Table 11 contains gap leakage coefficients for doors, windows and other 

building components. 

2·!·1·! Standard house-characteristic. 

The standard house characteristic depends on wind velocity. This in turn 

depends on the geographic position of the building and on its position with 

regard to its envir·onment. 

Regarding the strength of the wind one has to distinguish between regions 

of slight wind exposure and of strong wind exposure. The region of strong 

wind eXJ>osure includes the area between the coast and the edge of the sub

alpine hills. The area to the south of it is in its lower altitudes considered 

as being a region of slight wind exposure. From a certai.l'l hight onwards - a 

level which: increases as one gets nearer to the Alps - one has to consider 

these regions also as being exposed to strong winds (see also the map of 

isotherms, fig. 7). 
Assessing the situation of a house one has also to consider that near the 

ground or immediately above roof level of a closely built-up area the wind 

veloci'tj/is lower than higher up. Cnly at a certain hight above ground level 

ar the surrounding roof level does the wind obtain its full force. 

Cne has to distinguisr~etween: 
Normal situation for houses in densly occupied a-~as (town centres) er with 

prevailing continuous loose occupation. 

Ex-nosed situation for isolated houses immediately at the coast, at the 

edge of large lakes, on hill tops ar eXI>osed =idges, or on islands. 
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The effect of the tYl'e of house on the permeability and, therefore, on the 

standard house characteristic is derived from the wind pressure distributien 

arO'Und the building {positive pressure on the side e:rposed to the wind and 

negative pressure an the side turned aw~ from the wind) and from the distri

bution!of. the individual permeabilities <I,a..l) with regard· to the exposed 

and the not directly exposed surfaces. The greater the permeability ~a.l~ 

of the not exposed surfaces is compared to that of the exposed surfaces· Z(a.L) A 

the lower is the internal pressure pi in a house without internal .resistances, 

i~e. the greater will be, accordi:gg to eq.(12), the volume of air blown into 

the building on the side exposed to the wind. 

The behav~oux of individual houses and of .. terrace P.ouses is basically different. 

In a -. terrace house . {see fig.9J ~here exists only one face from which air can 

escape for the same wind exposure conditions. The internal pressure adjusts 
itself to these conditions and the air volume passing through is reduced. 

Those houses are considered to belong to the plan tYl'e I (individual houses) 

in which the air can escape from two or more outside surf aces. 

Ex:ample for plan-tYl'e I: Rouses detached on every side (see fig.9a) For ex

emptions see plan-tYl'e II. 
Houses detached on th=ee sides to figs. 9b and 9c, 

tcorner houses of terraces) or parts of houses. 
Houses are considered to belong to the plan type II (~errace houses) if they 

. ~~ 
are divided by partition walls in such a manner thatl\.can, essentially, escape . 

through one outside surface only. 

Example for plan-tYl'e II: Terrace houses to fig. 9d. 

Inside flats in large units to fig. 9e, 

Completely detached houses with a side ratio greater 

than 5 to fig, 9f; 

Completely detached houses or those detached on 

3 sides with 2 outside surfaces without any 

significant permeability to figs. 9g & 9h. 

_s;4 • .!_ • .2_ Correction factor for h~ight. 

The correction factor farlheight ~cOI:J:ects for the increase in wind velocity 

wit~eig-ht and for the thermal pressure effects. They dapend on the height of 

the room under consideration above the ground, on the tYl'e of the building . 

to fig. 8 (shaft type building, multi-storey type building) a.s well as on 

the plan type ~individual house, type I; terrace house, type II)• 

It is, generally, possible to estimate without calculation from the val~es 

Of" ~ t e and , , and Considering the permeabilities ~Ja..l)! and ~ ~a.L)"!\T 
SA S!~ GA . · u 

whether eq.~14 or (15) will give the higher ventilation heat requirement. 
If' not, both equations have to be evaluated and the maximum value selected 

aC:ordingly. 
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For building heights not exceeding 10 m buoyancy e.f.feots. need not be considered. 

ln thisra ight range a constant wind velocity for ~ ight of 1 O m is presupposed, 

For buildings up t 0 1 Cm lle'. ight it applies that e GA-::::: ~ ·= 1 and E SN= 0. 

Tables 13 and 14 contain the he .ight correction factors for the mentioned 

situations. 

Room characteristic. 

The room characteristic r is a reducing- !actor which takes into consideration 

the reduction of the overall permeability of the building caused by internal 

~esistances (partition walls with dooruJ. Analogous to the house characteristi< 

in relation to the entire building,it depends on the ratio of the permea

bilities of the wind-exposed outside surfac~ .. ~ ~a.lJA of .the room under con

sideration to those of the internal doors and, ultimately, of the windows 

ort the not wind-expos~d surf a~e a·'.ta.. l JN• ~hrough which the air may- escape. 

The ~~aller~th~· permea.l>ility of the flow-off paths is in relation to the one 

of 'the r18w-in paths the lower becomes the room characteristic. 

The following equation applies approximately: 

1 ' 

(18) 

.Dile to the limited accuracy of this relationship and also to the great width 

of the fluctuations of permeabilities it is sufficient to classify the room 

characteristics only ~oughly. 

For the most frequent situation·, that the air flows of! through parti tion~alJ:i

door~~Y room characteristic r is given in table. 15 depending on the number 
"" and quality of these internal doors and on the values of ~(.a.l)A' which is 

also required for the remainder of the calculation,(eq. 14) in steps (r=0,7 

or r = 0,9). For rooms without internal doors between the exposed side 

and the lee side(e.g. large halls, open plan offices) :r can be taken as equal 

to zero. The approximate equation (18) is not applicable in this case. 

Temperature difference. 

Far rooms, where it must be assumed that air penetrates directly from the 
J 

outside the same temperature difference is to be applied as for the calcu

lation of the transmission heat :requirement 0£ outside surfaces; for :Ulter

nal sanitary rooms according to the conditions of the incoming air (see 

section 5.4.1.e) • 

.2.•!•.1.•.§. Kitchens and internal sanitary rooms. 

Kitchen in dwelling houses to DIN 18022 and internal bath rooms and toilets 

to DIN 18017 shall always be equip~ed with installations for natural or 

mechanical ventilation. 
If installations for free ventilation are IJrovided for these rooms four air 
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changes per hoi.JJa.re to be taken as 'basis for the calculation of the heat ., 

requirement. The actual number of air changes, in particular during cooking , 

may be greater. The heat requirement in this case is , at least, partly covered 

by the cooking process. 

Thus it follows for the standard , ventilation heat requirement that 

~ = 1 , 36 • VR (ti - t z) in w ( 1 9 J 

where: VR room volume in m3 
ti - tz temperature difference in K 

The temperature tz of the incoming air is laid down according to the conditions 

of the air supply: 

For rooms with a special fresh air duct 8 ) t = + 10 • C ; 
a 

for rooms without fresh air duct9) according to the conditions in 
a•'!. 

the rooms from which the comes. 

"" for mechanical ventilation section 5.4.2 applies. 

Buildings with mechanical (forced) ventilation. 

In the case of mechanical ventilation the pressure conditions in the buil

ding and, there! ore, the amount of outside air penetrating through . leaks 

i.s affected by the ventilation plant. In this case one has to distinguish 

the position according to section 5.4.2.1 and t~ section 5.4.2.2. 
Installaticins without excess of discharge air (spent air) 

The positive pressures which can be achieved if there is an excess of fresh air 
small 

a±.~compared with pressures caused by wind or buoyancy. For this reason 

the ventilation heat requirement · for such plants is determined as fci! 

buildings with natural ventilation (section 5.4.1). 
Installations with excess of discharge air (spent a..ir)w 

In addition to the calculation to section 5.4.1 it is necessary to carry 

out a check calculation in which the mean temperature tzof the incoming air 

volumina,penetrating through leaks, is estimated according to the flow resis

tanc~;~ a.i:~ient temperatures. The required ventilation heat requirement fol

lows then from: 

~ = (VA - tz).c (ti - tz) (20) 

where ~A is the volume of spent air 

t is the volume of fresh air z 
The higher calculated value according to eq. l16J or (20) is taken as the 

standard ventilation heat requirement. 

7) By analogy with DlN 18017 /3 
8) See DJN 18017/1, fig.5. 

9J See DJN 18017/1, fig. 1. 
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5.5.2 Detail~ of the calculation. 

The standard heat requirement of a room is given, according to eq. (1) by: 

~ = ~ + ~ 

The transmission heat requirement ~ is according to eq, (2) 

~ = Qo • (1 + zA. + ~ )and ", - '("'w-A. AT 
~o - 1111:"" · R , 

according to eq. (3); the standard ventilation requirement for a shaf't type 

building is given according to eq. (14) by: 

~s = tl~A.- ··i- (a.lJA + ESNr~a.lJ11J· HG'1o·r· (ti - taJ 

or for a storey type building to eq. (15): 

~s =~GA-~. (a.l)A. HG 10. r. (ti-· ta) 

or according to the equations (17), (19) or (20). 

The p:ro-forma given in Appendix A is used for the calculation of the standard 

heat requirement. If electronic data processing plants are used the terms 

have to be analog and the operation has to be such that it can be followed 

step by step • 

.2.•i•l•l Calculation of the standard transmission heat requirement. 

To calculate the transmission heat requirement without additions one line in 

the :pro-forma is filled up for each building component9 :the building COilllJonents 

are to be identifieq by' the following abbreviations: 

AF 

AT 

. AW 

Outside window 

outside door 

outside wall 

F:B 

IF 

lT 

Floor 

Internal window 

Internal door 

DE Ceiling TW Internal ;vall (partition). 

TR~:srarcassing dimensions are to be used for lengths and widths, the floor 

heights tfrom the top of the floor to the top of the floor of the next storey) 

far the height of the walls. The dimensions of the wall openings are used 

as the dimensions o! the windows and doors. 

For the calculation of the heat requirement with the help of the obligatory 

pro-f orma- (appendix A) the_following details of the data are required : 

Lengths: 2 digits af'ter the decimal point 

areas 1 " " " " 
Heat transmission 

resistance 3 " II " It 

Temperatures & quan-
tities of heat no'" " " .. 

Intermediate results are to be rounded off in manual calculations; in computer 

calculations they are to be rounded off or cut off, according to the facilities 

of the machine. The calculation is to proceed using the full accuracy of the 
calculator. Internediate calculation results may not be in complete ~eement. 
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Calculation :Methods. 

5.5.1 Bases for the calculation. 

The planning engineer has to supply the following data for the calculation of 

the standard heat requirement. 

Situation plan• 

This shall indicate the direction to north an~access possibilities of wind. 

Additionally data are required about the height of neighbouring buildings and 

of other effects on the house characteristiclsee sect. 5.4.1.4J 
Plans and views: lat least to a .scale 1:100) 

These must contain the building dimensions including window and door dimen

sions (maximum rough structural dimensions). 

Sections: 

These must show the clear room heights, the floor heights tfrom the top 

surface of the floor to the top surface of the next floor, and the heights 

to the window sills~ windows and doors. 

Description of the building: 

It is required that data be :provided for all building components regarding 

their thermal resistance, failing these about their construction {building 

mat:erials and l~er thickness) as well as about those properties which affect 

significantly their thermal resistance \e.g. density). 

The description of ~he windows shall include details about the tYl'e of gla
zing, the material.of the window frames, the lengths and permeability . .fci.ctbl?s 

of ~e.· gaps- in the windows or the quality class of the windows to nm 18055/2. 

The gap around the window frame is to be used for the calculation for windows 

which can not be opened. If prefabricated components are to be used the con

structional gaps shall be considered. It is, therefore, necessary to have 

data concerning the length of these gaps and their tightness (with or without 

tightness guarantee). 

Data are also required for the material of the door leaf and the proportion 

of the glazing a.s well as for the air permeability. For outside do~they 

are the same as for windows. For inside doors it suffices to give informa

tion about thresholds and similar sealing materials. 

Use of the r,ooms : 
The intended use of each room has to be given as far as this is not immedia-

tely obvious from the plan drawings. 

Selection of temperatures: 

Table 2 controls the requirements for standard outside temperature.s 

according to the geographic position of the 'building. 

The selection of the inside temperatures is done to table 3 unless the customer 

ha4riven special instructions. Temperatu:res noted in the drawings are obli

gatory for heated rooms only. 
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The final result only for each room is to be rounded off to the next higher 

10 W, to give the standard heat requirement ~· 

In the calculation concerning ·ari:!as~.:· those which have to be deducted in 

column 5 {Note by translator: This seems to be a printing error; areas appear 

in column.§.) are t~:characterized by a minus sign placed after the figure. 

In the case, that the minimum ventilation heat requirement ~in is to be 

inserted as the standard ventilation heat requirement this ventilation heat 

requirement is to be marked by an asterisk placed before it in column 20 

(Note by translator: This too seems to be a printing error, it should be 

column 26). This is,then, not included in the addition but the minimum ven

tilation heat requirement is added at the top 0£ the pro-f orma. 

The heat transmission resistances of the building components are to be cal

culated to eq.t4) using the heat transfer resistances to table 19 and the 

thermal resistances of the individual layers to table 16 - for windows and 

doors to tables 9 or 10. 

The thermal resistances for several ceiling constructions are given in table 

17 for the complete assembly.tsee section 1). 
The addition for outside walls zA can be determined only in the course of 

the calculaiion :.as a functidn of the Krischer factor to table 7. 

2.•.2.•l•l Calculation of the standard ventilation heat requirement. 

In the calculation of the standard ventilation heat requirement for buil
dings less than 10 m high only those components are to be considered 

which may, in the most unfavourable situation, 1::e exposed to the wind simul

taneously. For higher buildings it may be necessary to compare several 

variants according to eq. t14; and (15). 

The standard house characteristic is determined to table 12 depending on 

the location, position and plan tne of the building • The h~gfit .correc-. r. 
tion factQr, . which _has to be c6ns:1;dered for. ~each storey, follow~from the 

standard house characteristic, the plan type, and the height of the storey 

above ~ound level to tables 13 or 14. The room characteristic is taken 

from table 15. 

5.5.3 Example of a heat requirement calculation. 

For the corner house of a tstaggered) terrace~shown in the drawings 5 and 6, 

the heat requirement for the following rooms is to be determined: 02 (hobby

room ,in base~ent), 5 (living room, ~ound floor), 103 {children's room, 

1st floor). The dimensions, the construction and data G:Cncerning the position 

of the building as well as for the materials used are to be taken from the 

plans and the associated building specification. 

The climatic data, standard outside temperature and position with regard to 

the wind, which apply to the whole house are put in front of the calculation 
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· · £or the- individual :z:croms as shown below. 

I 

Fig. 4. Situation. plan 

/ 
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Section C - D 
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• 5.5.3.1 Zusammenstellung der Rechenwerte Tabulation of Calculation Data. 

lfd. Nr Raum Nr 

serial Room 
Nr. Nr. 

1 01 
.. 2 02 

3 03 

4 1 

5 4 

6 5 

7 6 

8 101 

I 9 102 

10 103 

11 104 

12 201 

Norm·AuBentemperatur standard outside temperature 

Localit to tabl perature 

Ort 
nach 

Ta belle 

Hannover 

Raum 
Designation of· 
the room 

2 

Treppenraum _ . • 
-_L_-~---~~ 

Hobbyraum Hobby roor 

Heiiraum Boiler root 

Treppenraum Staircase 

Kiiche Kitchen 

Wohnraum livinR" roor 
Arbeitszimmer Working. i oom 

Treppenraum staircase 

Bad bathroom 

-14 

standard or the unheated rooms. inside 

Bemerkungen 

notes 

Tenmera ture 
I Norm·lnnen· 
I nach temperatur 

Ta belle 
to Table i--------1 

ti 

oC 

4 I 5 I 

3 20 

4 I 20 

3 10 

3 20 

3 20 

·I 3 20 

3 10 
I 3 24 

KinderzimmerChildrens room 3 20 

Schtafraum ~ed room 
Dachraum Roof space dicht 

RA ::o 0,4 m2K/W 
R 9 = 1,6 m2 K/W 

3 20 

6 -9 

Standard-HauskenngroBa ~tandard House Characteristic 
Standard House Charac · -

terisi:;i 

Ort Gegend Lage Haustyp 

Locality wind expo- exposure - plan type 
sure 

Hannover windschwach norm at I , --
Hohenkorrekturlaktoren Correction factor for height 
ne1gpt_o~L:aJ,11lding 

-- . ~1nm 

nach Tabelle 

~o table 

12 

5,60 

Standard· 
Hau sl<en ngro B~ 

HG10 

W · h · Pall3 /m3 • K 

0,71 

Floor Mean height -of.,~ to table Correct~on factor ·for height 
t~st~ey ab()vei:"l Hohenkorrel<tui'faktoren Ge.schoB nach Tabella 

m groWla 
t'GA CSA CSN 

~sllergech~B ase en 
-1.08 13 1.0 1.0 0.0 

%.;.d,,~;~j-o~, "'"'" 
1.48 13 I 1.0 1.0 0.0 ---

~~!rg;~c~~ 4.23 I 13 
,. 

1.0 1.0 I 0.0 . 
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Thermal Resistances & Heat Transmission Resistances. 

'11'/armedurchgangs· und Warmefeitwiderstiind• 
"Thermal Heat ·Trans- · Ga~ Permea . 

::)eria 11. C'om- llU Re sis-. mission bi ity 
Nr. ponent Notes 

table tance Resistance ooeff ic!eni 
· nach -··----··-

lfd. Nr Bauteil Bemerkungen 
Ta belle R,. R a 

m2 • K/W m2 • K/W m3/m· n· Pa213 
I 

I 1 AW Hobbyraum Hobby room 1 0,491 0,671 -- -
2 AW EG und OG 91~~dT'f~~~r ' & 1 - 1,310 -. 
3 AW F ensterbrustung Window sills 1 - I 1,007 -
4 IW KS·Hohlblockstaine hollow blocks 16 l 0,430 0,690 -
5 DE OG first floor 1 - 2,315 -
6 DE KG und EG Basement & 8;9~~ 1 - 1,426 -· -

7 FB KG 
. -. -- -- .. -- 1 0,950 ~asement - -

' 

8 AF Wooden. frame ,double glaz. 
6 mm.duty-grot.ip A;openable ... 9 - 0,310 0,6 

9 AF I as Nr.8, not openable 9 - 0,310 0,1 

10 AT ~t~esn~fia wooden frame.norma wi 10 - 0,300 2,0 

11 IT f..or;:ral ·s without threshold 
l.h ~ ~ 

10 - 0,430 -
- .. . ·. 

Fugdnlanga Gap lengths 

::>erial Room Room Gap: ... Length 

rllf r.Jr ,Nr. ·=-- o:Penable Raum·Nr Raum opena ble·· - not 

l m m 

1 02 Hobby. ro'om 7,40 -
2 5 ',liv~room 5,32 6,20 

3 103 
1 chirdiens''roo n 9,10 -
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T~ble 1; Examples of 6alculations of Heat Transmission Resistances 

Taballa 1. Barschnungsbeispiele von Warmadurchgangswiderstanden 

l 

2 

3 

4 

::lketch 

Skizze 

. - .... - . - - -.. ·i!!s-ide-

Detail,outside 
hobbyToom 

inside 

plaster · wall plate~ 
Glasf ibre insulating 

plate ·"-""'"'"//~ 

brickwor·li----~~;7jj~ 

plaster--------~~~~ 

1 · Detail ,outside w~ll 
! Ground- &: first 

r1 9or 
inside 

plaster wall:plate -. -·....oc~ 
glasfibre insulating I 

· plate · 
Cellular l'.n;ick1;ork 

.:- ~HlzJ --...,..~. 

coocre.i;e 
1· 100::- . 

Cl 
~ I Q:I 

~ 
- concrete 

Be ton 

au/JM 
outside 

QVl]tm 

outside 

auDt!n 
outside 

15 

Building ITh.ick-I nes9 .:.;. Material 
Baustoff 

m 

wood-ch~ plates I 
Holzspanp tts 0.020 
Beton (Bn 100( , 1 0.300 
Concrete Bn100J 

.~-- ... . 
--·- -. 

-
Plaster will plaro.010 

lasfibre insulat .. 10.025 
Brickwork 0.300 
plaster , I 0.015 

Plaster wall }llaJe 0.010 
lassfibre insul.p • 0.025 
Brick work (Hlz) 0.11.:; 
Plaster 0.015 

0.040 
0.080 
0.130 
0.015 

A. 

w 
m·K 

0.058 
2.040 
Ru-
R, :::o 

Ra :::o 

R = 

0.580 
0.041 
0.610 
1.400 
R11. ... 
R1 = 
Ra,. 
R :::II 

0.580 
0.041 
0.610 
1.400, 
Rx "' 
Rt 2 

Ra • 
R • 

1.400 
0.041 
2.040 
1.400 
R • 
R~ ,. 
R 2 

R 
~ 

m2 ·K 
w 

0.344 
0.147 
0.491 
0.130 
0.050 

0.671 

0.017 
0.Gl.O 
0.492 
0.011 
1.130 
0.130 
0.050 
1.310 

l 
I 

: . 

' 0.017 

I 0.610 
0.189 

I
. 0.011 

0.827 
- 0.130 

0.050 
l.001 

0.029 
1.951 
0.064 
0.011 
2.055 
0.130 
0.130 ' 

Detail [}oe '11 Q.G Ceiling, 1st floor IR :II I 2.315 

5 

- !l.ssf'ibi-e .. fnsu1;·t.r.iat 
-eiros!!Js-er -oamr:ialte Belon 

concrete 
Der:ken.ouTz 

Oer3i!ptlling - • ceiling plaster 
Basement &: ro11.ll#f oor 

Lino 
cement !loarinel 

lasf ibre insul.ma 
concrete 
plaster 

- - --

0.002. 0.190 0.011 
0.040 1.400 0.029 
0.040 0.041 0.976 
0.120 2.040 0.059 
0.015 Z.400 0.011 

Rr.., ,. 1.086 
Rt • 0.170 
R • 0.170 :a 

R ,. 1.426 

Note by translator: I could not find room t ·o enter the various ~icknesse 
in the sketches; they are repeated in the tables on the ri&:'ht h~_n~ ~;~P. 

, 

! 

I . 
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Table 1; continued. 

Tabelle 1. {Fortsetzung) 

Seri l 

·1ttl:r 
Nr 

6 

Sketch 
Skizze 

Flooring 
E!Strich Glassfibre insulat · 

\ Glastaser-Oi:Jmmatt. mat 
I 

l R>.. Thi~ 
Building Materia ness 

Bau no ff 1--~~-+-~~-+~~~~ 

£1 QC:: i:.l.g' 
laast-i 'b:re · inaul. 
concrete 

loose gravel 

tn 

0.030 
10.030 
0.100 
0.120 

w 
m·K 

1.400 I 
0.041 
2.040 
0.810 
R1a,. 

m2 ·K 
w 

0.021 
0.132 
0.049 
0.148 
0.950 

Heatloss to the ground. 
Warmeabgabe an das Erdl"8ich . 
,. . iloor ~pth of 1Si4e ratio Equivalent riihermal Resis1i mean outside Groundwat 

- J.r.e a: --=- . ound :.; of i"l-oor · Room-outs. JRoom-Gt--ound:-. Temperature teriiperat.·: 
ater Area. air(Fig.1) water 

(AE ~ 1,2 W/mK) ... 
,._ 

I --~~ -· tAt;·- --. taw-A Bod.a. T . ·lib - - R1·A .. . . 

I I m2 m - m:Z K/'-N m2 K/W oc -'IC 

17,4 10,0 1,36 0,610 8,333 -5 10 

Iilterii.~i- - · - - Equivalent Thermal Resis~ Equivalent Heat Tr~ds1 · 
iHeat trans ~Therma-1 - · - . · .. . · · ·tance~· · - · mission rsistance-
mission Resistanc• Room-outsid1 Ro?m..Groun Room-out Room-groun 
Re~istance air water _ . side. air water . 

. I . ·--- .. - · - -· -· ·-·· --· 

~/W Rl. Ri.A R,.z j RAL RGw 

j m:Z K/W ml K/W ! m2 K/W I m2 K/W J m2 K/W l m:Z K/W 

Baute ii 

. Floor 0,170 0,950 0,610 8,333 1,760 9,453 

0,130 0,491 o,305 • I 8,333 0,97&-. 8,954 

5.5.3.2 Berechnung des Norm-Warmebedarfs Calculation of the Standard Heat Requirement. 
Beispial siehe Seiten 22 bis 24 l!:lCample: ::)ee pages37 - 39. 



r
t'"\ 

Calculation of the Standard Heat Requirement 

Undertaking: Example of Calculation DIN 4701 ') · .. 
Room number i 02 DesignationaHobbyroomj ... .,,U/c. temp. in oc .-14 

Minimum Ventilation Heat Requirement QI.min i~ ·IV.- ~ '' 

1 2 3 4 5 6 7 8 I 9 I 10 11 

/.,. s ,"Jc, Projekt/Auttrag/Komf{lission 

~l811otA Jm1&Atemp. in oc 20 RQarnvolume' Vu. in m3 41 

12 13 14 15 16 17 16 19 

"' ID 

Seite 1 ~· 

r"'r ''- ~ 
m 
:J 

~ 
c ... . 

20 -
ell t'c14/u #1°0 p.•i>6- fJ.t 'tl'UI ... ~·?"" iu··~,. 11~ft~-1ti,'4l

0

/tefflf'i!J -1- . ,~lculation ~f the Ventil~~ion Heat Requ, 

0 
z 
~ ....., I 0 I It • I ~UI • . I Cl> •rl I +> . U> en ·• I '::Lg;:: . •rl I ro +> 0 as • 

~ •rl § •rl ~ •rl .. • ' +> ' . ~ ~ o gro Q>J-l a> Q)-t> 
Q a +> a> 13 ·~ '°d , ! ro I o g ! ~ +> ro •ri ~o ~ 11> ::cl i:: 
0 CllUl ~Q) UJ·.'°d . ~~ • ..C: a> ·rl ca fit ~ J-l +> o 

'O ~ ~ ro-r1 ·rl o ~ ·&-n1 J-l J ~ ~~'"'; "i f:l+> rlQ) 0 Q) 0 +> i:: 
'-< 0 4>-o> la m ro ~ '< 4>-» 4> '< r~ I -t>' 

I J.t 0 •ri t0 ,.C: •ri '°d -t> CJ c'I) Ill Q) fit Q) 
rl om Cl)C\l J-lG> a> ·' 

1 cu ~ro .om o+> fijo lZi J-l J-l ro·a a Ul ..c: +> J-l ~.-I 8 ~ $-1 S-1 ~ fi g 13 ~ ~ ~ ,a: r..-t ro o ro n1 +> CJ> a> 

i ~ ~ "t;, 1j, :!l ro i ro g 10 ll ~~ 10 §::J § ·~ :l 5 \! l'l,~ 
' r-;t Q) «I a ..... '°d fl! ~a p. c,..i m b' ' p.~ 13JZi OJ..c fil S:t ~ Ill +> J-l 0 Q) ..c: •ri·rl Q) • +> Q) 

·a~ ~ ·~ ~ G ~~ Q)·r-1 QI· a>·r-l·rl·rl ~r..-t· . _ •• - , ·J - O·rl a>r..-t f'.l:l+> +>O ~+> E-iA Cll~ 
.:I.to ::J:l P: o ::cl m E-tro ::I:lm~+> zA · rl Pi 0 CJl 

- • •' no .... ·• - - -

0 ... 

. . - . . - ···- --- - Zu ... . ln·a:l)A '"!;" • CSA• t~H 
- - b h A n ··A'· R At Q0 - D - l+zA+zH I a (n·a·l)N r lla 10 cGA At QH 

- - m m m2 - m2 m2 K/W K w W/m2 K - m .1,,,., ,.211 _.,, •• r.11.t - W·ttP~11-¥ .. >• - K w 

A.Ji' NO 2.20 1,00 2,2- 1 2,2 0,310 34 241 7,40 0,6 4,4 
- ---
AW NO 2,20 1,50 3,3- 1 1,1 0,671 34 56 
AlV - 8,45 2,37 20,0 1 16,7 0,976 25 428 

16,7 8,954 10 19 
--·-

11' - 0,90 2,01 1,8- 1 1,8 0,430 15 63 
----- - ---
IIV - 4,87 2,37 11,5 1 9,7 0,690 15 212 
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Calculation of StandB:rd Heat Requirement to DIN 4701 

Undertaking: Etample of Calculation to DIN ·4701 
' 

Room Nr. s 5, Designations Living .Room. 
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----....,....,... ....... --------- -----------------
Calculation of Standard Heat Requirement to DIN 4701 
Undertaking: Example of Calculation to Drn 4701. 
Room 103; De~igrration1 Childrene' Room. 
Minimum Ventilation Heat Requirements ~in in W: 176 
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Bild 7. lsothermenkarte Fig. 7 • Ua.p of Isotherms. 

Tiefstes Zweitagesmit":el der Lufnemperatur in oc ( 1 Omal in 20 Jahren). Zeitraum: 1951 bis 1970 
Aufgestellt vom Deutschen Wetterdiemt, Zentralamt Offenbach/Main ' 
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41 
• 6. NUMERICAL VALUES FOR THE CALCULATION OF THE HEAi>-·' REQUIREMENT 

FOR ROUTINE CASES. 1 O · 
Table 2 c.ontains data for the stan~~d outside temperature t J and 
for .areas exposed to strong winds ~, For localities not mefttioned in the 
table 2 the standard outside temperature of the nearest place mentioned in 
the table and having similar climatic conditions is to be used. The map 
of isotherms in fig. 7 {see explanations) is useful; it contains also .in-

.formation about places exposed· to strong winds. 

Table 2. standard Out~4de Temperatures for places with more than 20 000 
inhabitants J 

(Lowest two-day average of the air tein!Jerature which is reached 
or exceeded 10 times in 20 yea.rs~. 

10) In the centre of large towns the outside temperatures are somewhat 

higher than in the peripheral districts to which the standard tempe

ratures mentioned in table 2 refer. & general consideration of these 

conditions is not possible due to the various uncertain factors (river 

courses, squares, ill defined boundary lines against outside districts). 

It is, howe~r, possible to come to some agreement in towns with more 

than 100 000 inhabitants and with dense occupation according to which 

for areas with a. plot ratio ~i1 ,8 the outside temperature may be taken 

as being up to 2K higher than according to this standard provided the 

building is not significantly higher than its surroundings. 

11) Smaller towns with meteorological stations, the data of which have 

been considered are included. 
12) Places with strong wind exposure are designated "W"; places not ex

posed to strong winds are not specially designated • 

.. .. .. . ·-· - . . -
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Table 2. Introduction see page 41. 

~aga~ Town 
~~~~~==· Stadt .. I 

-· I oc .. I 

Post· Town Standa:z;ci 

ci~cte Stadt ow~~~:; 
,,_;;: . oc 

7701 I Aach, Hegau -14 
s100 I Aachen -12 
7080 Aalen, Wurtt. -16W 
4730 I Ahlen, Westf. -12W 
2070 I Atmmsburg -12W 
SilO Alsdorf, Rheinl. -12W 
5990 Altena, Westf. -12W 
6608 Alzey -12 
8450 Amberg, Oberpf. -16 
5470 Andernach -12 

4713 I Beckum-Hovel -12W 
7030 t Boblingen -14 
5300 Bonn -10 
5300 Bonn-Bad Godesberg -10 
5300 Bonn-Beu el 

I -10 
I 2972 Bork um I I -tow 

880t Bottenweiler, Post Zumhaus I -16 
(Wornitz) 

4250 Bottrop I -10W 
4800 ~rackwede -12 

8800 Ar.sbach, Mittelfr. -16 
5760 i Arnsberg 

I - l2W 
8750 l Aschaffenburg I -12 
8900 Augsburg I -14 
i9eo I AiJleridorf, 'Niirtt. -16W 

I 7150 I B11cknang -12 
. 7570 8aden·Baden -12 ! 1s41 Badenweiler -14 

8600 Bnmberg r - 16 
8580 I Bayreuth -16 
4720 i Beckum, Westf. -12W 
6124 I Beerfelden. Odenw. -14W 
5060 Bensberg -12 
d140 Bensheim (Bensheim· - 10 

3300 Braurm:hw&ig -t4W 
2aao I Bremen -12W 
2850 !iremerhaven I -lOW 
2140 i Bremervorde -12W . I 

I 5790 : Br ii on -14W 

7520 I Bruchsal I -12 
5040 Sriihl. Rheinl. I -10 I 6967 I Buchen, Odanw. 

I 
-14W 

8602 1 Burghaslach - 16 

Castrop· A aux el l -10 4620 I 
3100 I Celle - 12W 
3392 Clausthal·Zel!erfeld I -14W 
8630 Coburg I -14 
4420 I Coesfeld I - tow 

Auerbach) 
8240 Berchtasgaden -16 
5070 I Bergisch·Gladbach I -12 
6748 Bergzabern, Bad I - 12 l 
1000 Berlin -14W 
5550 BeMkastel·Kues -10 
6631 Berus -12W 
7950 Biberach, RiB I - 16 
3560 Biedenkopf -12 
4300 Bielafeld -12 
6530 Bingen, Rhein -12 
6588 Birkenfeld, Nahe -14W 

7180 Crailsheim I 
-16 i I 2190 Cuxhaven 

I 

-10W 

8060 I Dachau - 16 
6100 ' Darmstadt ,. -12 
4354 1 Dattaln 

I 
-12W 

2870 Delmenhorst -12W 
4930 I Oetmold 

l 
-12 

5509 o~uselbach -12W 
6340 I Dillenburg - 12 
aa00 1 Oillingen, Oonau -16 
4220 Oinslaken - tow 

5581 Blankt!nr:Jth - 14W 4270 Dorsr.en -10W 
4290 Bocholt - lOW 4600 Dortmund - 12 
4630 Boch um -10- 6602 Oudweiler, Saar -12 

Foot notes 10), 11; '- 12) seep ge 41 ci; a • 
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Tabelle 2. (Fortsetzung) Table 2, continued. ' 

Post· Town St~d~d. OU Sl. e·•· .. 
co.de Stadt Olemperatuie 

Post- Town ::;t anAar!i · 
o~~ 

~o~e Stadt temperatur e 
oc .. . . 

oc 

4060 DUI ken -10W 3579 Gilserberg -14 
4408 DUI men - l2W 4390 Gladbeck, Westf. - lOW 
5160 Duren -12 
4000 Dusseldorf - lOW 

2208 GIUckstadt -1.0W 
7320 Goppingen -14 

4100 Duisburg -10W 8551 Gossweinstein -16 
3400 Gottingen -16 

7470 Ebingen (Albstadt) . -18W 3380 Goslar -14 
2330 Ecl<ernforde -10W 4402 Greven, Westf. -12W 
2908 Edewe<:hterdamm -12W 4048 Grevenbroich -lOW 

(Friesoythe) 4432 Gronau, Westf. -lOW 
3352 Einbeck -16 7162 Gschwend b. Gaildori -16 
7090 Ellwangen, Jagst -16 4830 Gutersloh -12-W 
2200 Elm shorn -12W 5270 Gummersbach -12 
5153 Elsdorf, Aheinl. -12 
2970 t:mden - lOW 
5427 Ems, Bad -12 
4407 Emsdecten -12W 

5800 Hagen -12 
2000 Hamburg -12W 
3250 Hameln -12 

5250 Engelskirchen -10 4700 Hamm, Westf. -12W 
5828 Ennepetal -12 3000 Hannover -14W 
8520 Erlangen -16 6450 Hanau -12 
3440 Eschwege -14 
5180 j 

Eschweiler, Aheinl. -12 
4300 I Essen -10 
7300 I Esslingen am Neckar -14 
7505 I Ettlingen -12 
5350 I Euskirchen -12 
2420 Eutin -10W 

I 841 i ! Falkenstein, Oberpf. -18W 

3388 Harzburg, Bad- -14 
3579 Hauptschwenda -14W 

(Neukirchen, Knullgeb.) 
4320 I Hattingen, Ruhr -12 
2240 Heide, Holst. -10W 
6900 , Heidelb~rg -10 
7920 I Heidenheim, Brenz - 16 " 
7100 Hcilbronn, Neckar -12 
5628 Heiligenhaus b. Velbert -12 

(GroBP.r Falkenstein) 
l 

7821 Feldberg, Schwarzwald -lBW 
3330 Helmstedt -14W 
5870 Hemer - 12 

6.::l84 Feldberg (kleiner), Taunus . -16W 6424 Herchenhain -14W 
7012 I Fell bach, WUrtt. -12 
859i I Fichtelberg, Oberfr. -16W 
23SO l Flensburg -lOW 
7831 Forchheim, Breisgau -12 
8550 I Forchheim, Oberfr. -16 
6710 Frankenthal, Pfalz -12 

4900 Herford -12 
3443 Herleshausen -14 
4690 Herne -10 
7506 Herrenalb, Bad -14 
6430 Hersfeld, Bad -14 

Herstein -12 
6000 Frankfurt/Main -12 4352 Herten, Westf. -10W 
5020 Freehen - 10 
7800 Freiburg i. Br. -12 

5231 Hilgenroth, Westerw. -12 
3200 Hildesheim -14W 

8050 Freising - 16 
7290 Freudenstadt . -16W 

4010 Hilden I - 10 
7821 Hochenschwand ' -16W 

7990 Fri'3drichshafen -12 8204 Hollenstein - 18 
5300 Frit!sdorf -10 

(Post Bad Godesberg) 
8080 F urstenf el d bn:c k -16 

(Post D99erndorf am Inn)" 
( Grol!brannenburgl 

8116 Post Eschenlohe 
8510 Furth, Bay. -16 8491 Post Wettzell 
6400 Fulda - 14 8670 Hof, Saale -18W 

Bi CO Garmisch-Partenkirchen -18 
2054 Geesthacht -12W 
7340 Geislingen, Steige - 16 

8729 Hofheim, Unterfr. -14 
5850 Hohenlimburg -12 
8126 Hohenpeissenberg -16 'N 
3450 Holzminden -12 

64GO Gelnhausen -12 
4650 Gelsenkirchen -10 
6970 ·Gerlachsheim - 14 

(Lauda-Konigshofen, B;iden) 
5820 Gevelsberg -12 
6300 Giellen - 12 
3170 Gifhorn -14W 

4100 Hornberg, Nied:!rrh. -10W 
6380 Horr:burg, Bad -12 
6650 Homburg, Saar -12 
5142 HGckelhoven -10 
5030 ~liirth -10 
2250 Husum, Nordsae - lOW 
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Tat:Jelle 2. ( Fortsetzung) Table 2 continued 

.. Post· I Town Standard 
cod~ Stadt ·q~aM~;~ 

-"...• oc ..... l 

Post- Town Stfi~~ OU SJ. e -
Codie Stadt Otemperatur e . oc • • '1 

I 

4530 lbbenburen 

I 
-12W 

6580 ldar-Oberstein -12 
8070 lngclstadt, Donau - 16 

3140 I Luneburg -12W. 
4670 I Lunan -12W .. 

5860 lserlohn - 12 6500 Mainz -12 -
2210 ltZ!!hOe -12W 6800 Mannheim -12 

8756 Kahl am Main -12 
6750 j Kaisarslautern -12 
4618 I Kamen, Westf. -12 
4132 

I . 
-10W Kamp·Lintford 

3550 Marburg, LahrT -12 
4370 Marl -tow 
7758 Meersburg, Bodense. 

I 
-12 

8940 Memmingen -16 
5750 Mendan, Sauerland -12 

8859 Karlshuld -16 
i500 Karlsruhe -12 
3500 Kassel -12 

7801 Mengen, Baden -14 
7252 Merklingen Kr. Leonberg -16W 

(Weil der Stadt) 
8950 Kaufbeuren -16 
8980 '<empten, Allgau -16 

8354 Metten, Ni!derbay. -18 
4020 Mettman" -12 

2300 I Kiel -10W 
7312 J<irc!iheim, Teck - 16 
8730 Kissingen, Bad -14 
4190 Kleve, Niederrhein I -10W 
7209 Klippeneck - -16W 

(Oenkingen, Wurtt.) I 5400 I Koblenz 

I 
-12 

5000 Kain -10 
5240 I Konigstein, Taunus - 12 
8112 Kohlgrub, Bad -16W 
7750 Konstanz -12 
7014 Kornwestheim -12 
415() Krefeld -10W 
6550 Kreuznach, Bad - 12 
8640 I Kronach -16 
7118 I Kunzelsau -14 
8650 Kulmbach -16 

I 4950 I Minden, Westf. -12 
8961 I Mittelberg b. Oy -18W 
8102 Mittenwald -16W 
4050 I Monchengladbach -10 
4130 I Moers · -10W 
4019 Manheim, Rhein!. -10 
4330 Muhlheim, Ruhr 

I 
-10 

8000 Munch en -16 
7420 Munsingen, Wurtt. I -1.6W 
4400 Munster, Wastf. I -12W 

I Nauheim, Sad 
: 

6350 -14 
5760 i Neheim-Husten -12 
6078 Neu-lsanburg -12 
4133 I Neuki.rchen-Vluyn -10W 
2161 I Neuland, Kr. Stade . -10W 

(Neuland-WaterneYltf'sdorl) 
2350 Neumunster -12W 

7630 Lahr, Schwarzwald -12 6680 Neunkirchen, Saar -12 
6840 Lampertheim, Hessen - 12 4040 Neuss -tow 
6740 Landau, Pfalz - 12 6730 Neustadt, WeinstraB& -10 
8300 Landshut, Bay. -16 7910 Neu-Ulm -14 
6070 Langen, Hessen -12 5450 Neuwied -12 
4010 Langenfeld, Rhein!. -10 
3012 Langenhagen, Han. -14W 
2941 Lange4Jog -10W 
2950 Leer, Ostfriesland -10W 

5620 Neviges -12 
3070 Nienburg, Wesar - t2W 
8860 Nordlingen -16 
2890 Nordenham -10W 

3160 Leh rte -14W 2982 Norderney -101// 
4920 Lem go -12 4460 Nordhorn 

.. 
-10 w 

4540 Lengerich, Westf. -12 
nso Leonberg, Wurtt. -12 
5S60 Latmathe -12 
5090 

I . 
-10 Leverkusen 

5489 Nurbur-g -14W 
85CO Nurnberg - 16 
7440 Nurtingen -14 

8S90 Lindau, Bodensee - 12 8203 Oberaudorf -18 
4450 Lingen, Ems -10W 
4780 Lippstadt -12W 

4200 Oberhausen, Rheinland -10W 
7818 Oberrotweil -12 

2282 List - lOW 8980 Oberstdorl -20 
7850 Lcrrach - 12 
scoo Lilvl!nich b. Frechen -10 

6370 Oberursel, Taunus -12· 
8474 Oberviechtach -16 

6223 Lorch, Aheingau -12 

1 
7140 Ludwigsburg, Wiirtt. -12 
6700 Ludwigshafen am Rhein -12 
2400 LU beck 

I 
-10W 

5880 Uklenscheid 
I -12W 

7110 Chringen -14 
4353 Oer·Erkenschwick -"IOW 
6050 Offenbach, Main - 12 
7600 I Offenburg -12 
2900 Oldenburg, Oldb. -10W 



44 

Entwurf DIN 4701 Seite 29 
• 

Tabelle 2. (Fortsetzung) Table 2 · Continued. 

Post· Town ~Fs~~s... 
Qode Stadt Otem peratur e 

Post- Town ::;i;anara 
utsidEf' 1

· QQ~.e Stadt ~emperatur e 
oc . - . oc 

5090 Op laden -10 5210 Sieglar -10 
4500 Osnabruck -12W 7480 Sigmaringen -14W 

4790 Pllderborn -12 
8433 Parsberg, Oberfr. - 16 

7032 Sindelfingen -14 
7700 Singen, Hohentwiel -14 
4770 Soest, Westf. -12W 

8390 Pa!isau . -14 5650 Solingen -12 
3150 Peine -14W 3040 Soltau -12W 
7530 Pforzheim -12 
2080 Pinnebe<g -12W 

6720 Speyer -12 
2160 Stade -10W 

6780 ?irmasens -12 
5970 

l 
Platten berg -12 

8561 Pommelsbrunn -14 
5000 Porz -10 
8080 Puch (Post Fiirstenfeldbruck) -16 

8729 Steinbach bei Eltmann I -14 
5190 Stolberg, Rheinl. - 12 
8440 Straubing -18 
7000 Stuttgart -12 

' 
-12 6603 Sulzbach, Saar 

2224 Ouickborn (Post Burg) -12W 8170 Tolz. Bad -18 
(Burg, Oithmarschen) 5500 Trier -10 

5608 Radevormwald -12 
7550 Rastatt -12 

7400 Tu bingen -16 
7200 Tuttlingen -16W 

4030 Ratingen -lOW 
7980 Ravensburg -14 

5132 Obach..Palenberg -12 
3110 Uelzen -14W 

4350 Aecklinghausen - lOW 7900 Ulm, Oonau -14 
8400 Regensburg -16 4750 Unna - 12W 
So30 Aemschaid -12 
2370 Rendsburg - lOW 
7410 I Aeutlingen 

I 
-16 

4440 

I 
Aheir.e -12W 

i 4100 Rheinhausen, Niederrh. - lOW 
4100 Rheinkamp : 

-10W 
4130 Rheydt -10 
5000 Aodenkirchen 

-
-10 

5620 Velbert -12 
6806 Viernheim -12 
4060 Viersen -lOW 
7730 Villingen. Schwarzwald -16W 
6620 Volklingen. Saar -12 
4223 Voerde, Niaderrh. -10W 

5106 Roetgen, Eifel, -12 w 
8200 Rosenheim, ObP.rbay. -16 

7050 Waiblingen -12 
3544 Waldeck, He55. -14W 

8803 Rothenburg ob der Tauber - 14 4100 Wal sum -10W 
6090 Riisselsheim -12 

6600 Saarbrucken I -12 
6630 Saarlouis - 12 
3320 Salzgitter -14W 

4355 Waltrop -12W 
4690 Wanne-Eickel -10 
8090 Wass.erburg a. Inn -18 

Wasserkuppe -16W 
4630 W3ttenscheid -10 

7822 St. Blasien -16W 2000 Wedel, Holstein -lOW 
6670 St. lngbert -12 
2380 Schleswig - lOW 
7298 Schomberg Kr. Freuden- -14W 

stadt (Lol!bt1rg) 
7294 Schopfloch -16W 

8480 Weiden, Oberpf. -16 
6290 Wei Iburg -12 
6940 Weinheim, Bergstral!e -10 
8832 lf/eissenburg in Bay. - 16 
8501 Wendelstein, Mittelfr. -20W 

7060 

1 

Schorndorf, Wiirtt. - 16 
6479 Schotten, Hess. -12 
8540 ' Schwabach, Mittelfr. - 16 
7070 Schwabisch Gmijnd 

I 
-16 

i170 Schwiibisch Hall -16 

18720 Schweinfurt 

I 
-14 

5930 Schwell'T"! - 12 
7220 Schwl!nningen, Neckar 

I - lSW 
5Cl40 Schwerte, Ruhr -12 
2360 Segeberg, Bad 

I 
- lOW 

8572 Seib -181N 
5200 I Siegburg -12 
5900 Siegen I - 12 

I 

5980 Werdohl -12 
5632 Wermelsklrr.hen -12 
4712 Werne a. d. Lippe -12W 
6980 Wertheim -14 
4230 Wesel -10W 
5047 Wesseling, Rheinl, -10 
6330 Wetz!ar -12 
6200 Wiesbaden I -10 
7547 I Wildbad - 14 
2940 Wi lhelmshaven -10W 
3542 I Wlliingen, Upland -14W 
5810 I Witten -12 
3430 I Witzenhausen -14 
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Table 2 (continued) ' 
-

Po<f Town .s:tana.az~. 
Cr? e Stadt outs~d~ · - • temp ro uie 

·~' inOC 

3340 WolfenbUttel -14W 
3180 Wolfsburg - ·14w 
6520 Worms -12 
5603 Wiilfrath -12 
5102 Wiirselen -12 
8700 Wiirzburg -12 
5600 Wuppertal - 12 
8100 Zugspitze 

I 
-24W 

6660 ZweibnicJcen - · ----rz -- · -

Table 3. Standard interior -temperatures 1) far heated rooms •. 
Unless the client stipulates eXl>licitely different values the f ollawing standard 

inside temperatures are to b9' used as bases for the calculations. 

Serial 
Nr. 

1 

2 

3 

Tn>e of Room Standard Inside Temperature 
•c 

DWELLilrG HOOSES 

Living and bed rooms 

Kitchen 

Bathrooms 

Toilets 

!eated subsidiary rooms (halls, etc.;2 ) 

Staircases 

ADMINisrRATIVE BUILDINGS. 

Offices, meeting rooms, exhibitions, counte~ 

rooms etc, main stair cases 

Toilets 

subsidiary rooms and staircases as in section 1. 

Sl'CRES .. 

Sales rooms and shops in general, principal 

staircases 

Food halls 

Store rooms (general) 

Stores for cheese 

Stores for saussages, meet preparation rooms 

and sales rooms 

Toilets, subsidiary rooms etc. as in section ~ 

+ 20 

+ 20 

+·~4 

+ 20 

+ 15 
+ 10 

+ 20 

+ 15 

+ 20 

+ 18 

+ 18 

+ 12 

+ 15 

i; For rooms with installations which come under the scope of Dill 1946 

the requirements of that standard apply. 
2; inside halls in _ · flats a.re, as a rule, not heated. 
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4 

5 

6 

7 

8 

9 

10 

11 

31 
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Ty-pe of Room Standard .inside temp·erature 
• c 

HCJrELS AND REsr AURA.NT S 

Hotel rooms 

Baths 

Hotel halls, meeting rooms, dance halls, 

principal stair cases 

Toilets, subsidiary rooms etc as in section 1 

~?HOOLS AND SilllLAR nrsrITUTIONS 

General class rooms (lecture rooms), teachers' 

rooms, libraries, administrative rooms, halls, 

etc. nurseries 

Teaching kitchens 
Work rooms dependend on the ty-pe of work 

Baths and shower rooms 

Medical examination rooms 

G;Vmnasia.11 
Toilets, Subsidiary rooms, stairs as section 2 

THEATIBS AND CONCERT HALLS. 

including entrance halls, I. • 

+ 20 

+ 24 

+ 20 

+ 20 

+ 18 

+ 15 to 20 

+ 24 

+ 24 

+~~20 

+ 20 

Toilets, subsidiary rooms, stairs etc. as section 1 

CHURCHES. 

General church halls 

Ch1.1Xches of historical importance 

+ 15 

as agreed 

Toilets, subsidiary rooms, stairs etc. as in 

section 2 

HOSPJT ALS 3) 

Operation theaters, preparation & anaesthetic 

rooms, rooms for :premature babies 

all other rooms 

FACT ffiIES AND WORKSHOPS 

in general 

for sitting people 

BARRACKS 

Occupied rooms 

all other rooms as section 5 
swn.~mm BATHS 

Baths halls 

at least 

(at least 2 •warmer than the water) 

other bath rooms (shower rooms) 

Changing rooms, subsidiary rooms, etc, 
~ee also DIN 1946/4; Ventilation plants for hospitals. 

+ 25 
+ 22.. 

+ 15 

+ 20 

+ 20 

+ 28 

+ 24 

+ 22 
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Serial 
Nr. 

Type of Room Standard inside ~emperature 
• c 

12 PitISONS 

Occupied rooms + 20 
all other rooms as section 5 

1 3 EXlIIEl!r ION HALLS 

According to clients' instructions, but at least + 15 

14 'MU SEIThIS AND GALLERIES 

general 

-~ 5 RAILWAY sr.ATIONS 

:l.ecept.i,on-, booking halls, closed construction 

+ 20 

as well as aggupied ,..ggms gth@r than 'buffets + 15 
16 AIR PORTS. 

. ~-· Reception, departure and waiting rooms 
{ < 

17 G.ARRA.GES AND Ol'HER ROOMS T 0 BE KEET FREE ·--r . , .... 

OE' FR.OSI' + 5 

In all other types of buildings the temperatures, on which the calculations 

are to be based have to be a.&reed with the client. 

Table 4. Calculation Values for temperatures t ! in neighbouring ~ooms. 
1 

R o om s Standard outside Temneratu~es • C I 
I 

-10 •12 -14 - 16 - 18 

not heated nei;t}bouring .• .. "P .; 

rooms ) 

without outside doors + 7. +6 + , + 4 + 3 
(including basements 

with outside doors (e.g. + 4 +3 + 2 + 1 0 
entrance halls ,porer es 
built-in gar.r:ages 

separate staircases2) - 5 -7 -9 -10 - 11 
independently heated 

neighbouring rooms 
+ 15 r+-15 +15 +15 + 15 

boiler rooms + 20 +20 +20 + 20 + 20 
. 

1) The tabulated values apply mainly for the case that the neighbouring rooms 

are outside rooms; otherwise the temperatures are to be calculated to sec.8.6 

or they have to . be assumed. 

2) Staircases inside the building see table 5. 
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' 
Calculation values for temperatures t! in not heated stair cases 

l. 
which are part of the building, having one outside wall. 

tAbbreviations used in the table: EG ·=yGr-ound floor; KG=:Basement 

OG =upper floor, thus 1.uG =first floor; 2.oG 2nd floor etc.J 
- -'-----..,..=--=--~-~ ........ --..----------... ·. ~Thermal link~ . 
to the :Building '· 

~. ~ . . -.... .. ___ _ 

5.·7. OG i + 11 + 11 + 10 + 10 + 9 
i 

~ove· 

7. OG + 12 + 12 + ! 1 + 1l I + 10 

EG u. KG + 4 + 3 + 1 · 0 - I 

1. OG + 7 + 6 + 5 + 4 + 3 
up tol--~~-+-~+---ir----7-l~-:-~-1 
~ 20 2. OG + a j + 7 + 6 

1 
+ 5 + 4 

3..4. OG + 8 + 11+ sl+ s + 5 

EGu. KG - 1 - 2 - 4 1 _ 5 -6 

1. OG + 3 + 2 + 1 0 - 1 

over 2.0G + 6 ... 5 + 4 + J j + 2 
~20 

3.4. OG + 7 ... 6 + 5 + 4 + 3 

5.·7. OG + 1 I+ ·11+ 6 + 5 + 4 

I 

· ~(:) b 3 O (single windows on th_e short side, 2 m2 per floor) Assumption· · •. ' 
~(~)a . 

wwovej 
7. OG + 8 .... 7 + 6 + 6 + 5 

. (.4.) 
A.ssumotion ~ R b _ - . ---

~(~L 
1 ,5 (e.g. single window on the short side over the 

entire surface). 
where .tt is the e~uivalent heat transmission resistance (including ventilation 

heat loss) 
A area. 

index a: towards the outside 
index b: to heated rooms. 
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Table 6. Calculation Values for the ~emperature ti in not heated neighbou-· 

ring attic rooms and in the air layer in ventilated flat roofs• 

l:itandard outside f l:itan~d Outside ' Rooms 
Temperatures, •c : Rooms Temperatures, •c 

: I· 

Clo~ed Attic Roo~s1 J 1-10j -12 -~ 141 ~~~ -~18 I 

-141.-1s 
., 

-101-12 -18 
.. r 

Outside Heat: trans- I I I a.a -a!- a - 91-11 -13 
mission resis- I Roof 0,2 ; 

I 
I , 

Surface tan~a R; 1,6 -a 1-101-11 -13 -15 
m ;T( Im 

. . · .... ... .. ··I I . .... . .. :u 0 lll.ll:! ~ 0 .1 1'u1::1 . . 0,8 I -3 I - 4 j - s 1- 7 - 9 outside heated • • t • .. . "( . 
0,4 ' . 

I I I room sealed 1,6 -a 1- a - 91-11 -13 . 
i I dicht 3) 

I + l i I I - . . - . - 0,8 0 1-1 1-3 - 4 I 0,8 I .. I 0,8 -6 - e -10 -12. -13 1,6 -3" - 5 - a.- a - 9 
not 1 • • . 

0,2 
l+s sealed 1,6 -8 ~101 :.-12···-14· -15 0,8 + 41+ 3 + 2 + l 

undicht 2) 1,6 I 

~ ·91-11 . I I 
0,8 -4 - 6 - 7. .' 1,6 0 - , , _ 21- 4 - 5 

0,4 ::-1 ' 
- · ... ~ I ·l,6---· -7 - 9 -10 -12 -14 Air layer in ven- . r . I I ., 

I . - -~~e-~-- r_i~t .. ~oofs i I -1 f- 9 1 -
11

1 -
1~ -is .. , 

· .. · -. f) . Tlie tabla was calculated for aver88Q attic room· heightg o! ·1 to 2 11 and an 
. .. - . -. .. . . 

area ratio Aa (t~'the outside) to~ (to.the heated ~oomJ A";/Ab = 1,5. The 

general connexion is explained in section 8.6. 

2) A.s:rumed number of airchanges per hour (J = 2 ,5 m3 /h.m3 
3) Assumed number of air changes per hour ~ = 0,5 m3jh..r/ 

4) The thermal resistance is to be calculated from the room-interior up to the 

air layer. The external heat transmission resistance Ra= 0,09 m2Kjw is to 

be used. 

Table 7. Addition for outside walls z~ 

w 'l 0,27 0,44 0,61 0,77 I 0,92 1,06 1,20 Dm2K 0,26 0.43 0,60 0,76 0,91" 1-. --1.os 1, 19 . T,32 -- . 

ZA 0,02 0,04 
. . -. 

0,06 0,08 0, 10 I (J.12 0,14 0., 16 

For higher ~ischer factor values D ·see fig. 2 (For details see Explanations) 

Table 8. Additions for the no.llits-of..:.compass z,.,. - - ·· ·· -

Compass quadrant N 0 s I w - I 

ZH + 0,05 0,00 --0,05 I ·a.co 

Compare fig. 3. 

~ 



~at! 9·. // e lA J. !; Q-11.4 ·1H;' ~ /.,,,., R~J ,~J~··Jtee_j 7? i 
T abelle 9. Wiirmodurchgangswideruiinde R fur Fe1\5tcr und Fensterturen 

4/i.-1r vlo lV:f 

F,, ""' ~). 
~ 
I.Ji,,, i /) ·w-) 

~ 

Heat irans
mission 
Resistance 
o:f the glas ~ 

~ea R 

Wood or Plastic 
Fram2' 

R>o,34 m· K/W 

Heat Insulated Not-insulated Metal-

Metal Frame$ c:oncrete Fr~ee 
R < o,2 m K/'.V 

windows and French 
Windows 

m K/w 
1. ~ingle glazing 018 , 
2. Double glazing,6mm o.30 

Frame I 2R 

~Corn~~n:~~ m K/W 
0,21 

0,31 

3. Double glazing, 12 mm o,34 0,3 ., o,34 
bis tp 

4. Triple glazing, 12 mm 0,51 05 0,43 . 
5. Double glazingtseale~ )~4cm · 0,37 0,36 

. 6. Double glazing( sealed )<?cm 0,38 0,36 
I . J• Double windows > 7cm 0,4 brs 0,6 0,44 

a. Heat-insulating glazing 0,3 0,31 

lwith certificate far the 0,5 ~·.3~ 0,42 
R-value of the glazing) o,J 0,'~ " 0,49 

0,9 0,54 

9. Shop windows 1 glass doors 0,18 

1 o. Glass blocks, single walled I 0,20 

11. Glass blocks, double walled 0,30 

12. Skylights, flat or domed, singW 0,18 

13. Skylights, flat or domed, doublel 0,30 

0 
bis t, 
0, 1 

0,18 

0,20 

0,30 

0,10 

0,30 

02<R<O 

Frame R 
Frame . 

co- '' '' .. 'm2K/w 
Comp one 

ne~~o-1) 1 ) 

0,19 

0,29 

0, 1 0,31 0, 1 
Lis t 11 bis t-1 

0,4 0,40 0,4 

0,33 

0,34 

_ , 

0,29 
0, 1 . 
bis C-v 0,40 

0,1 
bis e-,, 

0,4 0,48 0,4 

0,55 . 

1) For differing frame components the heat transmission re~istances have to be calculated to 
section 7.2; the quoted heat transmission resistances of the glass surfaces are to be used 
unless there is good ev~dence for differing value~. and the mean heat transmission resistances -
of the three types of frame construction { R = 0 9 .)4, or 0,25 or 0,18 

R 

m
2Kjw 

0,18 

0,25 

0,27 

0,34 

Q,29 

0,29 

~ 
0,34 

0,39 

0,43 

' . 

. 
l.Jl 
0 

m 
:I 

~ 
c: 
:i. 
Q 
z 
~ ..... 
0 .. ... 
en 
RI ;:;· 
II 
w 
w 
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Table 1 o. Heat 'llransmission Resistances R for exterior and interior doors. 

Type of Door 2i -m /W 
Exterior Doors 1 )! ', 

Wood,Plastic 0,30 
Metal, ':. ' - 0,25 heat insulated 

.Metal' o, 18 nnt insulated .. 
Internal doors 0,43 

1) If the proportion of glass exceeds 50 % the values for windows shall· .. 
... ~ ·. 

be used. 
1) 6 ' ' , Table 11. Calculating values for the Gap Permeability of Building Components. 

2 ' . 
Serial Designation Quality Characteristic Gau Permeabilii: 
Nr. Permeability 

c3e£fic~73t a 
m /mhPa 

1 Window openable Stress groups B,C ,D4 ) 0,3 

2 " ... " A o,6 
-

3 not openable normal 0, 1 

4 Doors external .,..f ,. .. .;, i ,,,, & very tight, with recessec 1 
' sliding seating all round 

5 normal, with threshold 2 

6 swing doors normal 20 

. 1 revolving d • normal 30 
. 

8 internal tight,wit h tnreshoJ.a ') 

9 normal,without thresh. 9 

10 .External continuous gaps be- very tight, with gua.rante e 0, 1 
wall com- tween prefabricated 

11 ponents components 3) without guarantee 1 

12, roller shuttei: , m~chanics ac- normal - \ 

cessible from 
outside 

13 mechanics acces-
sible from insid11 normal -

14 Ventilation openillg,closed very tight 45) 

15 
; 

normal 75) 

The ual i-. -1) q 'Y" & functional characteristics have to be specif led by the client. 
Lower gap permeabilities than those to table 11 may be used only if these can be 
assured under consideration of the leakage gaps due to the construction for a 
reasonable time. 

2) 2he permeabilities of possible constructional gaps a.re illcluded ill these gaps. 
3J Usillg prefabri!:ated units the gaps on both sides of the pillars and of the ties 

have to be assumed. 
4) To DIN 18055/2 
5) and 6 j see next page ~ 

( 
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Entwurf DIN 4701 Seite 3: 

.t-lan type I 
GrundriBtyp I 

( E inzelhaustyp) 
indivldua.1 houses 

Plan type II 
GrundriBtyp II ·· 

( Reihenhaustvp) 
terrace nouses 

' I ~~77::/7/), r 
-r~,0i~~~- ~ / dL~ ·1 J_ 

-~~~0J-
-~~i2L_ 9d) 

· ~ha! t type 
building Storey type 

Schachnyp· GeschoBtyp-
Gebaude Gebaude 

Fig.8 Building Types 
Bild 8. Gebauder>1pen 

. t_J LlT<5 

r--L 9a) 

t 
-~;~~"·_jf~~ 9c) 

btiilding t 

Permeable. a:rs.as 
Frachen rriit 6urchlass1gke;t~11 

t 

.Areas without uermeabilities 
~liichen ohne OurchTassigkeiten , 

Fig. 9 Plan types. -w~~ 
Bild~- GrundriBtypen _JW'.@~ 

t 

Table 12 Standard House 6haracteristics HG10 

District Position of the Standard House Characterist I' Wind speed 

9h) 

Building 
WhPa 2'3/!~ . used as Bases 

m/s 
I 1 ) Plan Type II2 

Plan Type 

Districts expose1 normal position o, 71 o,50 2 
to weak winds exposed position 1 ,s 1 ,3 4 

Districts eX].:)ose1 normal position 1 ,8 1 ,3 4 
to strong wind. 

exposed position 3, 1 2,2 6 

1) Individual houses to fig. 9a to 9c 
2) Terrace houses to fig. 9d to 9h 

h 5) T e values refer to a slide length of 1 m and a height of 100 mm. 
6) Bases for other components: Esdorn R., Rheinlander J: Contribution to the 

r;nath,eipatic~!_ evalua"t!~Qn of _g~ ~~:rmeabili ties and pressure exponents for 
. . -

~ - - - - . - ~ - . - -- -
~~ns ~+.ween comnonents. HLJI 2g l1978) Nr. 3 

-

~ 
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ltf otl .,.,- •'4 ~ Jl. HoiA111 ------ - -----·----·-- .. GlU - __ ...... ,, ... "". •au11u.i.-~~- nt::r .LfSlll1~J J:'J.an 'JlypEI lo· 
~~=--T-.~~~-~lll"!lm-.."""t"~...a.---·r--:---:-:---:;----~ •' r ,U-J-~T .. ...,•&.U. ~~~-· ~'· •·•• ··------------"-"! 
·~;; Situ- Standard Ie!gm; Jlt'c)J f 'I. u 'J w j1 it #t1 ii,/' ./ ei-r ~: .. iS.-:·~~-
i...~ ... - ~~~:n ~~~~~i~~i~ Bu~l~. ' o 6 1~- 15- ~o 25 - ~o- - 35 --;-:;s -;-..--55--60--6tJ---r---7-o~- -.-,;~ ao·- ~~ j go 951 too 

J/0 10 in m ·- _ _ ' __ 
w h Palr.l/m3 K t·GA 1.0 1,2 1,4 1,5 1,6 1.7 1,8 1,9 2,0 2, 1 2,2 2,3 2,4 2,5 2,6 "'\ 1.,7 

CSA 9,4 8,8 8,1 7,5 6,8 6,1 5,J 4,5 3,6 2,6 1,4 0 _____-" 
100 . -=,.__---===-------! 

fsN 9,1 0,5 7,8 7,0 6,2 5,4 4,5 3,5 2,4 0;?_§. • 0 

- SO c!IA 8,2 ?:.5 - 6,7 6,0 ~~ :.3 ~·~- ~6- 2,6_ 1,3 0 - - - · I 
tiiN 7,9 7,1 6,4 5,6 4,7 3,7 2,5 1,1 0 _ 

- - c
8

A 6,6 6.o---5.2 7.4 3.s-·2.5 l,2 o I __ ,_.__._ _______ --1 

60 · - --1--r--+--~---0------------~-
CSN 6,5 5,7 4,8 3,8 2,7 1,3 0 

normal 0,72 - ·---- ,__. - --.-----------'-------- ------- ---t 
'R<l J ;.. 40 CSA 5,3 4,4 3,4 2,4 1.1 0 I . 
~1 ~N 4~ 4~ 2~ lA 0 _ 

wt .. A 1:8-; -j~5- ·2!10:06 o --- ---- -------- -------
v;. .. .f 20 

t:SN 3,1 1,8 0 
tJ1;11-
s A .. , 10 t:SA 1,0 

wind· C:'>N 0 

schW<lch ---- -- 100 L'SA 3,9 3,7 3~4- -3.2 3,1 2,9 -~ !:~J~ 2,0 j 1,B j 1.s j 1,2 I 0,61I0,331 _ ___ o_· ____ _ 
tSN 3,4 3,2 2,9 2,~ 2,2 1,8 1,4 0,88f0,ll 0 

I - BO -- '•A 3.4 3.2 2.9- 2.7 2:5 2.3 2.1 1.9 J 1.6 1.3 l 0.991 0.601 Q J 
CSN 2,9 2,6 2,3 1,9 1,5 1,0 0,42 () _L 

~~'"~"' ,___6_0 __ _,_(_SA- 2,9 2,6 -2.3 2,1 1,9 1.7 IA[1~JB~2I 0 I ' ---- -----
t'sN 2,4 2,0 1,7 1,2 0,66 0 

hei 
1
'
82 

...__ __ 
1_e_s~- 2,4 2;0 1.7 l"Ji-1.2-- o.s~fo.sgo-.. o ---. -- - · 

40 - . 
tSN 1,7 1,4 0,89 0,04 0 --··- ~- -·-~--.-------- - ·- - ----·-------------- ··- ..... ... · ~- -- ..... ···- ···-- ··-·-

20 'SA 1,8 1.~. ~:90 0'.~ 0,3 
l'sN 0.99 0.40 0 __ . ______ __....._ ~- - - ---------------------------~ 

10 
CSA. 1,0 

' t:SN 0 

•• 

in • , I !!! . .... . ,.. 
(J 
0\ 

m • 
.. ::J 

i 
c 
~ 
0 
z 
"'" ...,, 
0 -

' . 
~ 

\ 

~~~~~~~~~~~~~~~~~~~~~~~~~ ' · ~ ' ,• ,,'.•• ~ · : • ~-~,~~=~- • •• ·-- •• ••• 1 •~ - ~- ~·~· ,., .. >' · - A- · ·-~· ·r...W3Li."!l"'7".bl'."~~'l'iP~l~~~~w<t.~.~~t~~~~-\1ril~.r~~ . ~-~~~..s.~r.i~:r~~;~a-.l1l.~~b::1iJ,~L.\.~'-tr.:..Y.uSo 
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Tabel'tu \ 1'3.' {i::Ji 1~~tl.l.Jngl 

·r. 

Eicposur Standard Height -
.Posi- House Cha of 

lle/aAf ~ a~ 0'1tou ,,~l ~&iih~e iilm T11rrai"' i"'" &vee ,·,.. ?17 

015F;-Li~r;;pr,-;~ T;-~1~~Fff 50 1 55 1.00J~;-r;;-i;5T-;-CS5]-;-s~ tion racterist Buildi.n 
t 

"" 
""" .-
• ";di 
.. t\> 
'~I normal 

• i1 l· 
"-. ti. 
·~ 

11010 in m 
W h Pa213/m3 K 

100 

80 

60 

1,82 

40 

20 

L'G,\ I 11.0 I 11.211.411.5 jl,6 ll,7 11.011,912,0 12.112.212.3 I 2,4 2,5 2,G 2,7 

0 CSA 3,9 3,7 3,4 3,2 . _:,1 2,9 ?.7 2,5~~~1 ~,0 l~:...12:~~:81 ,0,331 

tsN 3,4 3,2 2,9 2,5 2,2 1,8 1,4 0,88 ~[ 0 

~A 3,4 y 2_9 2.7 ~ ~:3 2:1 _1_:i_ 'i!J 1.3_1o::i_o[o.6oL o ·-J 
c~>N 2.9 2.6 2.3 1.9 1.s 1.0 0,42 o L 

~~~ "io 2.6. 2.3 . 2. 1 1.9 _ ~~1-f4~ · 1 .. L-r~:i[o.32! _ o ---1-- ---- ----'-----------! 

t:Stl 2,4 2,0 1,7 1,2 0,6t> 0 
- -- -- - ~1n-----~·----'----
t:SA 2,4 2,0 1,7 __ 1,5 1,2 ~ .. 50 I 0 

tsN 1,7 1,4 0,89 0,04 0 . 
------1 

CSA 11.8 I 1,4 0,9010,5810,37 
----1--1-- -1- - --1 

1---- 1~ 0,99 ~ 0 

winJ-

10 I t'sA -B·o -
- •·-----~-- CSN 0 - --1--

100 CSA _2,4 2,3 - --2-, 1--- - ----

:··- _1·8 
;·:a ·1.5 Tl.2 o.950:sso.2;;-::o___J~-~ 1

·
8 I 1·

1 L~~ I ~.:5_J~J1.3 E211.1 I o,99 

stark 

~ 
~ 

~ 
.Ill 

~ ~ 

~ 
~ 

"" 

BO SA 2,2 2,0 1.9 - . 0 - -~-_--1, __ _ 

- 1,8 1 7 '" - - --- ' 1,6 1 5- ·--.--~ 

Q. ~ 
~ ~ 

60 SA 1,9 1,8 1 6 -·-r -·-----·--- - ' 1,5 J .. 1 4 -, -·-·----- - -- - · --· --· ·-

~ 

I\ I trei 

1------1 rsN_ ~,84 0,58 _ ?,24 L--;-- 0 . ' 

20 I csA 1,'1 1,2 0,9~1_~~ o,SS .- -· 

••• 0,43 0 ' 

3,13 

i------1· I I - ·- -I 

10 
1,0 

t I 
"SA 

I I I . I I CsN I 0 I 
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-.. - -··-------------·-----------------
Espoauij3 f tanaara osi ouae Cha-

\1on ractriatic 

~ 
~ 
~ 

~· 
~ 

~ 

"'' ~ \ 
~ ~ I normal 
~ .,,... 
~ 

~ ~ ..,, ... 
'\> t 

~ -
~ 

'ut> 0 ncLJ 

frei 

.~-
ll 
~ 
~ 

""" (\ 

cl\.. 

Ila 10 

W h Pa21l/in3 K 

0,52 

1,31 

Heigh~ of 
~il~ 

inm 

e 

~GA 

H•l J. I- '& IA lo.,.-:://'"",. ,,f -!111-•t'tJek• oe w~"' T11~111i,. In m . 

~ 6 10 - ;5 20 25 - 30 I 35 ] 40 r~5 ~- 56 · 60 -; - -,~ --uo u;;- ;;(; 
1,0 1,2 1.4 1,5 1,6 j 1,7 1,B 1,9 2,0 2,1 2,2 2,3 2,4 2,5 2,6 

0 

95 j 100 

2,7 

100 
~~~3 _ _j2:.__e2_.!~J 9,2 1 B.2 I 7,2 I 6,0 l 4,7 I 3.211,3 --·---J...----•·---1----1 --· ··---------------~ 

tsN l~~_J11 I 9,5 L B.4 j 7,31 6,014,5 1_2._s +------ 0 

80 
0 CsA 111 110, 9,1~:.J7,1,6,0, 4,7,3,211,8 

cs~-J~~L~!J~~ 4.a I J.2
1

0.78 0 

60 
1,1 2~-L~.3~~ 1.0 I 5.o ~-~ 0 

0 ~~-~-~-NJ~ 7,7,~5,5,11~5~~~~~--~~~--~-----~-~~-~ 

40 
ts~ 7,2 6,0 4,5 J, 1 1.0 

- --
0 

£SN 6,7 5,3 3,8 1,8 0 
1--~~1~- ~_.____,~-------L-------------~ 

20 
~... 0 

e SN I 4, 1 I 2,31 .. O 
--,----'--- ---

10 
CSA I 1,0 

fsN I 0 

100 
4,'I 4,U J,li J,1 2,5 2,0 1,3 0,22 0 

I CSA I 5,~ I ~·~~- I ~.1 13,9 ~I 3,3, 3,0 12.G 12.ij 1.911,4-, 0,89[ 

eSN 

0 

CSN 3,7 3,3 2,0 2,2 1,6 0,77 0 I 

1- -
1 Ciu, 

60 

• 
00 

; e5 ,. I 4.4- 4.o J.6 3.4 J-.r 2.0 2,5 2.1]2J}1.210.661 o l 
~.a 3,3 · 2,9 2.6 2,3 1.9-0~o I o.371 ~ -.---- --

40 

£sN 

tSA 
1--

J.o 2,5 1.9 1,2 o 

. 3,0 2,5 2,0 1,7 1.3]3_. 0 ~ 
0 

20 

CSN 2,11 1,5 0,74 
'----1--cs-... ..;__i1--2-.211A1-o-.-0J-1-0-,3-7-0 - -

10 

CsN I 1.1 j 0 ---l.. 

I I 1 0 I . CSA 

eirn 0 

I I 

----
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w 
c.o 
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labelle 14. IFortsetzunul "1; 7 &I// c ~.,. t. 
~ .:~~ 

~ 
~ ~ .. 

It ~po-JSi~u-::·1 Standardl Height 111~; 11~71>,,... '-.. ",,.,."' &.11'e~ ~iH.lerTmaininm 
sure ~tio:J ~fi~~:r1~r ~}£a. t o 5-~ 25 r-30 r-~~-140 E5r~~-· ~,-5-5~1-6_0_1 _6_5_1!01 I I J 70 I 75 I 80 I 85 I 90- l 95 100 

~ 

~ •• ~ 

I\~ 
~ ._,_ 

....... J 

c. ~ 
~ .j -

• '-- I ~ I normal 

(\ t 
' i' 
• -

W h Pa:.t13/m3 K 

1,31 

CGA 1,0 1,2 1,4 1,5 I 1,6 1,7 1,8 1,9 2,0 ·2.1 2.2 I 2,3 2,4 I 2,5 2,6 2,7 

100 
0 CSA 5,1 4.7 4,3 4,1 3,9 3,6 3,3 3,0 2,6 2,3 1,9 1,4 0,09 

-- -- -- -- --- - - ---·· 
tsN 4,4 4,0 3,6 3,1 2,5 2.0 1,3 0,22 0 

0 
-- -- -

t·.·· 4.4 4~ 3.6 _":'.'_ ~~1--r~~:J ~~__[_~~! 
f:SN 3,7 3,3 2,8 2,2 1,6 0,77 

i.--

6
-
0
--+--

1 
-csA 3,8 J.3= :!-_9-· 2,6 - 2~3_l1~o~~lii-1.-5 _-Ii-1 ·--~_-J-.~~~c-0---·~ 
~N J» 2~ 1~ 1~ 0 L 
c~_A_3.0 __ 2_,5 _ 2..'.~~7 1.3 o,1sj_-=·. __ o -~~ ___ _._ _______ _ 

tSN 2,1 1,5 0,74 0 l_ 
1---

2
0---1I tSA 2·.2-~~- 0,93 0,J7~0 ---- -

£SN 1,1 0 · 
1--- 1--- -· - - ---- --~--------------------! 

80 
0 

40 

1,0 

~- l ~ 
10 

L'su 0 stark I -----'------....-----~-~-...---.-----~-....---.--~~--...---

- '\ 
100 

e~~. 2.0_ ~- 2,4 ~~- __ _::_2 _2,1 __ 2.0 1,9 ~ •. a 1.1 1.6 1,4 1,3 1.1_ 0,01 o,79 o,58 o,48 

~ l."sN ~,9 1,6 ~0,83 0,1-1__ ____ . --·- 0 -

CSA 
1----1-~-~-----

~ 80 ··~ 2.s 2.3 --r~~---.l .. !::iL1:~E:~J~~11.:.~~::J~ _o.~ o,82 o,61 
~ c5N 1,5 1,2 o,ao 0.01 o 

'-. 
60 

- ts.A. ~ 2,0 _ - --· 1,7 _]i.6 Ji"~J-~~i -3 ~~[id 0~9~i.ii2f-- ---------
c5N 1,1 0,67 0,06 0 ==t._ 

frei I 2,24 I -+-ts;. 1,9 1,6 - 1,4 1,3-- --~2-1 ~, 1 ·--- - ·--·· 

40 i--..:: -- --~-----''-----------
. 0 . 

--CSA l,6 -,1,3 ~95[o~~,------- . - -- -------··---------- ---l 

20 
i-----11 tsN ~ j__ __ ' ______ _ 

1,0 CSA 
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CSN 0 
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. . . 57 
·So?ite' 4ll Entwurf DIN. 470.L 

1 · 

•• - -- I 

Interior Doors-

Quality Uumbe~ 
1 • • .. 

1 :iii 17 0,9 
normal without . >17 0,7 
Threshold 

2 :534 0,9 
>34 0,7 

3 :543 0,9 
>43 0.1 

Tight, with :iii 7 0,9 
Threshold > 7 0,7 

2 :iii 14 0,9 
> 14 0,7 

. l t • _; i~- .J ~:~. 
1) Th~ .. values quoted here (r) apply for roams with doors 

of the usu.al- size and gap permeability. 
In all other cases the room· chal:acferisti c has to be 
.determined to equ. l 16) 

., 2) For rooms without inside doors between in• coming and 
outgoing a.ir l e.g. halls, open plan offices etc) 
r = 1. 

·}) a = gap permeability coefficient 
· ' 1 :::: length of gap 

. ·. ~4) A Forced ventilation 
N Natural ventilation 

Those values of 2._(a.l; are to be used whic:h have been used 
for the calculation of ~ 

' 
-~ 
i 
1 
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Table 16. Heat Conductivity Coefficients 

... 
"A..R& Thermal Resistances R of :Building Materials 

~ . 

8} 

:::z."'·· .. 
M f . e RG-<J:fh IJ.e .. m0tf ,,.,;~f-'"c' ~~ ,_ .. "J11111e e4j(F"I tAl&/t"11~Sft:I 

L.i,.e "sfo~c'" "'~7b;;;') A1l 
1) WarmeleitwklcrstandR"' fiirgebriiuchlichoSchichfdickondinmd • 

Zeile kg/m3 W/m K m2 K/W ''" 1tt 
- ·- ---- -·--·--·----.---·---,-------

a b c d e f . g h i k I ·m n o p 

d = 0,020 0,030 0,040 0,050 0, 100 0, 150 0,200 0,250 0,300 0.400 0,500 
·- - ·- - - ··-- - ·- - ---·- . 

1 N4TURAL Sl1 0NES & EAR'!' 
,_ ___ -Natura~one I ·- ----

1.1 and soil 

-·--- - -- - -------1---·--1----i---- ·r----1·---t------t-----i----t----t---~---+-----t 

1.1. I Dense stones (granite · 3 49 o 006 o 0;9 o 011 o 014 o 029 o 043 o 057 o 072 O 086 O 115 O 143 
_____ b~s~lt. 1~gble etc. J ' ' ' ' _ ' ' ' ' ' ' ' ' 

1.1.2 ~orous natural stones 
leandstone,shell lime. 233 0009 0013 0017 0021 0043 0064 0086 0107 0129 0172 0215 
stone, etc. ) ' ' ' ' ' ' ' ' ' ' ' ' 

--1.-1-:J .. Sand and ~~vel · 
usual moisture cont. 1,40 0,014 0,021 0,029 0,036 0,072 0, 107 0, 143 0, 179 0,215 0,287 0,358 

=~~1.4- itt~r;b~~!l~~:.-----_-- 2,09 0,010 0,014 o,o19 _Qo_24 0,048 0,072 0,096 0,119 0,143 0,191 0,239 

1.2 Clay 
121- -Heavy clay , rnoulaea- --·-·- - ->-·- - -"---.----·-··>---·- --~-

. · clay pieces(briquet9 0,93 0,021 0,032 0,043 0,054 0, 107 0, 161 0,215 0,269 0,322 0,430 0,537 

,_ ___ - ..... . ·- ·-. ·-·-- ----- -- -- ·-------- ----!'--'-~ --·- --·----------·-4-----1---~-·---l---.I 

1.2.2 Clay with straw 0,70 0,029 0,043 0,057 0,072 0, 143 0,215 0,287 0,358 0,430 0,673 0,717 

1~~·-. :ight. i~~m -- o.47 0:043 0,064 0,086 ,_D.101- 0.215 · - 0,322 - 0,430 o,5j] 0.645 -0.060- 1.015--
---- . . -- ----- -·--- -- --·-·· ·- ------·--.. ··- .. -.------ ... --- f---- --·-

1.2.4 Cl~y with straw on 
t.~i-ti~ _: 0.47 0,043 0,064 0,086 0, 107 0,215 0,322 0,430 0,537 0,645 0,859 1,075 

-~--j 'i~~se filling materia _ __ --c-· ---ii----f 

airdry ,in ceilings et( 

-1.J~l- , .Sand . 0,58 0,034 o)}52 o~g --0:-o-66. 0~ 172 0,258 0,344 0,430 0,516 0,688 0,860 

-,-.3~2 Gra~el, chippings ·---- e-- D.81 o~o25 0,037 0,049 o.o61-o~123Cl.le4 0,246 0,307 0,369 0.491 0,614 

I J J j ,,,,.;!~~ gravo 1 . 0, 19 0, 107 0, 161 0,215 0:269 0.537 0,806 -1:0751,J43-1.6J2-:i;l:j9 2.68-7-t--·-

-5.{Je.il i-r-()a I)----- -0.19- 0,107--o~61T-0.215' o.2G9 o.531 0~806 1.015 1,343 1.612 2,149 2.6a1 . _.., ......... 
~fuGnotim siche Seilc 5Q r: •• I 'tf "' 's J ~e r. ' ¥'. 
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Tallello 16. (Forlselzungl ~ 7 /... It ( e D'lt / 1:.. " e p{ \ • 

L1"•• f1 a le11 ilJfl G .:; :1 'f. ii 1) 1-r;. <? '11'1 al R t:.) ; 5 f:~ n c_ e . RA- 6_<> r .. WJ.> u .. tP ... e. ~"' ~, 'h. n &? .>"-' ~~ •. f t:Jll 
Stoffa "'~~; trj .ln j Wttffltel&awidetttaA~r-gebr11t1chhch .. e+ttd~ , · .,, .111 

Zeile kg/m3 W/mK m2 K/W 
- - ·-- --- · 

a b c d a f g h i k : I m n 0 p 
- . 

d = 0,020 0,030 0,040 0,050 0,100 0,150 0,200 0,250 0,300 0,400 0,500 
- · - - -

1.3.5 Foamed blast furnace ;e~y 0,14 0, 143 0,215 0,287 0,358 0,716 1,074 1,433 1,791 2,149 2,865 3,582 
------- -- -

1.3.6 Brick chippings ·· 0,41 0,049 0,074 o,o9a I o. 123 0,246 0,368 0,491 0,614 0,737 0,983 1,228 

2 Mortar & Concrete 

2.1 · Plasterwork ,.inside & 
d = 0,005 0.010 0,015 0,020 0,025 0,030 0,035 0,040 0,050 0,060 0,070 out;flooringa 

----- · --- -- - - -· 
2.1.1 j Lime mortar ,limt-ce-

ment mortar ,mar ar 0,87 0,006 0,011 0,017 0,023 0,029 0,034 0,040 0,046 0,057 0,069 0,080 
made of hydraulic 1 

- .. lime 
2.1.2 Cement mortar 1,40 0,004 0,007 0,011 0,014 0,018 0,021 0,025 0,029 0,036 0,043 0,050 

- Lime-plaster mortar 
----

2.1.3 . 0,072 0,086 0,100 plaster mortar, ~ure 0,70 0,007 0,014 0,021 0,029 0,036 0,043 0,050 0,057 

--·- -plaster 1 anlwd± i e m. ·-
2.2 Concrete 1 J.1gru;-we15ur 

concrete in galless . d = 0,050 0,100 0,120 0,140 0,160 0,180 0,200 0,220 0,240 0,250 0,300 0,350 components or arge 
plates ·- -·- · - - . 

2.2.1 Light-weight concretE 1000 0,47 0,043 0,064 0,086 0,107 0,215 0,322 0,430 0,537 0,645 t 0,660 1,075 & reWorced lightwet - ----. ·----r- -• -- •--~ --- ····- --. concrete with closed 1200 0,59 0,034 0,051 0,067 0,084 0, 169 0,253 0,337 0,421 0,506 0,674 0,843 
structure --···-- ···-- .. ---· ·- ----·- ·-·-- ----··- · ---·- -·--· -· --·-..... . -

1400 0,72 0,026 0,042 0,055 0,069 0,139 0,206 0.211 0,347 0,416 0,555 0,693 
,_. ·- - ·--- - - · - -- - --- .. ·-· --- ·- ---·--- - ··- · 

1600 0,87 0,023 0,034 0,046 0.057 0, 115 0,172 0,229 0,287 0,344 0,459 0,573 
---·- ,__ ____ 

>---- - -- >- - ·- --··--,____ 

1800 0,99 0,020 0,030 0,040 0,051 0, 101 0,152 0,202 0,253 0,303 0,405 0,506 
·-- ,____ ,____ - - - - -

~ 2000 1,16 0,017 0,026 0,034 0,043 0,086 0,129 0,172 µ,216 0,258 0,344 0,430 
- - -- r----·- -· Crushed brick concre· 1600 0,76 0,066 0,132 0,159 0, 185 p,212 0,238 0,265 0,291 0,317 0,331 0,3!)7 0,463 

te with closed - 1----3•tructure 1800 0,93 0.054 0,107 0,129 0,150 0,172 O,Hl3 0,215 0,236 0,258 0,269 0,322 0,376 
- -Crushed brick c6ncre·;;e · 

fo~ .reinforced con- 2000 1,05 0,048 0,096 0, 115 0, 134 0,153 0,172 0,191 0,210 0,229 0,239 0,267 0,334 
ere ~e-stl.-uc.tuJ:A., 

F ullnoten 'iehg Seitis 60 F v o i 'h tJ ~ -:> ~ r 6 cY 
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Tabcllc 16. (Fortsetzung) 

L/..,,e i'-1 .:~ ll 'r / tA· t Ro4f~ .r:ze,., ma e Re.Jl>rtx11re RA..../o-r t·'-J"-,...6' ~ L-,41rf2,,e~-; e.5 vl.. 
q'~~ 5i'J A1t 'I Wii rmc le it wjde UUAEl-Ri"flir-tJebfiiUGkliGUG-S iel:wd iekemtin-m- . Stofte I . I~ ~'1 

Zeile ky/ml W/m K m2 K/W 
-----· ---

I - --· 
a · b c d e f g h I k I m n 0 p 

d = 0,050 0,100 0,120 0,140 0,160 0,180 0,200 0,22~ 0,240 0,250 0,300 0,350 

-2.~f ·~•:t,,,. 'o
0

rou'" 1-=-.1500 
--- ----·- ---- - --

0,64 0,078 0, 156 0.188 0,219 0,250 0,281 0,313 0,344 0,375 0,391 0,469 0,547 
c. c~ ,.e - ---
with nonporous ag- 1700 0,01 0,061 0,123 0, 147 0,172 0,197 0,221 0,246 0,270 0,295 0,307 0,369 0,430 

--- -------gregate,e.g. gravel 1900 1, 11 0,045 0,091 0,109 0, 127 0, 145 0,163 0, 181 0,199 0,217 0.226 0,272 0,317 ,__ ___ 
·-

2.2.5 Crushed brick con- 1200 0,47 0,107 0,215 0,258 0,301 0,344 0,387 0,430 0,473 0,516 0,537 0,645 0,752 
crete & coal-alag --- ---·- ·---·-- ---1---- --- r---·--·----,_ __ ----
concrete, J. 1400 0,58 0,086 0,172 0,206 0,241 0,276 0,310 0,344 0,378 0,413 0,430 0.516 0,663 

114/'i II. """I ----- ,_______ ----- ---- ·--- ...-----·---· r---- t------ --
r ",.es 1600 0,76 0,066 0,132 0, 159 0, 185 0,212 0,238 0,265 0,291 0,317 0,331 0,397 0,463 

- -----
2.2.6 Pumice concrete, 800 0,29 0,172 0,344 0,413 0,481 0,550 0,619 0,688 0,757 0,825 0,860 1,032 1,204 

foamed concrete & -------- - ·--- 1----- · 

concrete made of 1000 0,35 0,143 0,207 0,34'1 0,401 0,459 ; 0,516 0,573 0,631 0,688 0,717 0,860 1,003 
foamed or granulated ---- · -- - -
blast furn~ce §}9g 1200 0.47 0,107 0,215 0,258 0,301 0,344 0,387 0,430 0,473 0,516 0,537 0,645 0,752 

2.2.7 ~team-hardened aera- 400 0, 14 0,358 0,716 0,860 1,003 1, 146 1,289 1,433 1,576 1,719 1,791 2,149 2,507 
ted & gas concrete ---- ---- ·- ·-
light lime concrete 500 0,19 0,269 0,537 0,645 0,752 0,860 0,967 1,075 1, 182 1,290 1,343 1,612 1,881 

·- - -- -· 
600 0,23 0,215 0.430 0,516 0,602 0,688 0,774 0,860 0,946 1,032 1,075 1,290 1,505 

---- ··- --·-
700 0,27 0,187 0,374 i 0,449 0,523 0,598 0.673 0,748 0,822 0,897 0,93!;; 1, 121 1,308 

,__ ----- --- ------- ---------·- --·---- ----- - ·--- -
800 0,29 0,172 0,344 0,413 0,481 0,550 0,619 0,688 0,757 0,825 0,860 1,032 11.2~~ 

~--·-- -- -·~·-- -- --·--- ... . ~- - · - · .. ··--· ·- -···-·-··-- ... ..._ - --- ·---·~ -·--·-- ~--·- - - --····- ---·-
1000 0,35 0,143 0,287 0,34'1 0,401 0,459 0,516 0,573 0,631 0,688 0,717 0,860 1,003 ------- · --·--·-·-·-- r----- >-·- · ----r-----·-·- ----- - --·- · - """'"' ---

2.2.8 Wood-chip concrete 000 0,41 0, 123 0,246 0,295 0,344 0,393 0,442 0,491 0,540 0,590 0,614 0,737 0,860 
' -- - --- -- ·- ~---- -·---- ...____ --··- ,_._ ... - .. ... -- -------- .._ ___ _ 

---·-·- '-----~ 
~ 1000 0,52 0,096 0, 191 0,229 0,267 0,306 0,344 0,382 0,420 0,459 0,478 0,573 0,669 

--- - - - --------- --- ·-
2.3 Concrete- & Plaster '"bo .£[__ d • 0,004 0,006 0,008 0,010 0,012 0,018 0,020 0,050 0,075 0,100 0,125 0,150 

·-----
Asbestos-cement boarc~--~o ·rc),35- 0.011 

- ·--- I'---- - --·-- -· 
2.3.1 0,017 0,023 0,029 0,034 0,052 0,057 0,143 0,215 0,287 0,368 0,430 
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Tabella 16. (fortsauung) ( ~ '9' f 1:.. ,..., J 
- -

L. .:.. • 11 " "Pf i1A .f Rt>it <)_It ·ne" ·m•l. P. ~ 51~.f111 .,. .r~ AJ. /D 1 .~ '""':! ~"" P '/:l "" s;r:, 
Stolte llU p J/}_; Au 'l .JAlil~tt\~etstaAIOI Rx Htf-gebr1:11:1eh · &-Sehidttdi6ktti+4 in.m 

Zeile kg/m3 W/mK m2 K/W 
·- -

a b c d e f g h i k I m n 

d.; 0,004 0,006 0,008 0,010 0,012 0,018 0,020 0,050 0,075 o.10q 

~I 
·- '-·-

2.3.2 · Li t-weight wall 
builrrn board of 0011 .. 

---·- . crete (~IN 18162 I --·--- - - - - - - ~. ·-· 
2.3.2.1 ~fig~icj wall 800 0,29 0,014 0.021 0,028 0,034 0,041 0,062 0,069 ·0.172 0,258 0,344 

--- ce boara.a ·--·--- - - - --. ~ .- -
2.3.2.2 .Ex:panded blast fur- 1000 0,35 0,011 0.017 0,023 0,029 0,034 0,052 0,057 0,143 Q.21~ 0,287 nace alagJ wall board - -- of aerate concrete - ---- <---·-1--r-· ---
2.3.2.3 Slag wall boards 1200 0,47 ~009 0,013 0,017 0,021 0,026 0,039 0,043 0,107 0, 161 0,215 

2.3.2.4 -Waif board mtde ot 
sin ere ~ ce1crv.-
shed bric , tuf ,lava 
Light-weight wall 1400 0,58 0,007 0,010 0,014 0,017 0,021 0,031 0,034 0,066 0,129 0,172 
board made of mixed a 
aggregate I ----- - -·--- --·- - T . ,_____ --

2.3.3 Plaster wall boards 
(DIN 18163 __ I ____ ---- -- · 

2.3.3.1 Plaster wall boards, 600 0,29 0,014 0,021 0,028 0,034 0,041 0,062 0,069 0,172 0,258 0,344 
porous, with cavitie~ ---. ·-- 1-- --- - .. - --- - - -- --, 

750 0,35 0,011 0,017 0,023 0,029 0,034 0,052 0,057 0,}43 0,215 0,287 fillers or aggregate 
-. --·- _ _ ., -- - -

900 0,41 0,010 0,015 0,020 0,025 0,029 0,044 0,049 0,123 0,184 0,246 
- ·- ---- - ---- --- - -·- ··- - --·- ·--

1000 0,47 0,009 0,013 0,017 0,021 0,026 0,039 0,043 0,107 0,161 0,216 
- --------- ·- --- ----- -- --· -- ·--- ---- ---

1200 0,68 0,007 0,010 0,014 0,017 0,021 0,031 0,034 0,086 0,129 0,172 
--·-- . ·-- - ----- --- -----·----- --

2·3·3·2 1 Plaster wall bo d 1200 0,58 0,007 0,010 0,014 0,017 0,021 0,031 0,034 0,086 0,129 0,172 
- -

0,21 0,019 0,029 0,038 0,048 0,057 0,086 
I 18 mm thick 

2.4 1 Concrete block do: 0,052 0,071 0,100 0, 116 0,150 0,175 0,200 0,240 0,300 0,365 
1 masonry including 1. • f10\ fbl 'l I 1>1' H 1.1 

FuBnoran siehe ~ane ou :J • 
, ... Alo 0 t•) L. j) ct 
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• 
d ,· ... ..,.., 

0 p 

0,125 0,150 

0,430 0,516 

-
Q,358 0,430 

0,269 0,322 

0,215 0,258 

I 

0,430 0,516 

0,358 0,430 
---

0,307 0,368 
-----

0,269 ' 0,322 

0,215 0,25B 

0,215 0,258 

0,490 
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Tabelle 16. ~MrUeli!wAg~ { ~ 01' /,A_ "~ ~l) 

l L ,·,. 4 I 11,_ I~ ., ,· ,, C ~()"J"' I (f.e't.-nttJ£ 1";(c5> t's.rq,.ce R.iL .;!V"I vv.,u1A.-l~t-k··d",. .... ~s.·} oi. 
Scaffe ~b·~I? ,lR I) ~Ct'S4aMcHl>. ffiille1lr!luctmche Set.· 11 d fft...fn.-

• ... -Js.t 

Zeila kg/m3 · W/m K m2 K/W 
~ ·-~ 

a ll c d. e f g h i k I m n 0 p 

d = 0,052 0,071 0,100 0,115 U,150 0,175 0,200 0,240 0,300 0,365 0,490 
--- - -~-- ·------- - ·-

2.4.1 Sand-lime bricks to 
DIN 106/1 

-
2.4.1.1 Solid sand-lime 1600 0,79 0,066 0,090 0, 126 0, 145 0,190 0,221 0,253 0,303 0,379 0,462 0,620 

bricks - -- - - --- -··--- -----··- ·- ---
1800 0,99 0,053 0,072 0, 101 0, 116 0, 152 0, 177 0,202 0,243 0,303 0,369 0,496 

·--- --·- 0,18~ 0,217 2000 1, 11 0,047 0,064 0,091 0,104 0,136 0, 158 0,272 0,330 0,443 
--- - .,____ 

2.4.1.2 Perforated sand-lime 1200 2) 0,56 0,093 0,127 0, 179 0,206 0,269 0,314 0,358 0;430 0,537 0,654 0,878 
----- .---- ----

bricks 1400 2) 0,70 0,075 0,102 0,143 0, 165 0,215 . 0,251 0,287 0,344 0,430 0,523 0,702 
· ----

1600 2) 0,79 0,066 0,090 0, 126 0,145 0,190, 0,221 0,253 0,303 0,379 0,462 0,620 
---· - - ----- - ----------·- ,__ --

2.4.1.3 Sand-lime hollow 1400 0,70 0,029 0,043 0,057 0,072 0, 143 0,215 0,287 0,358 0,430 0,573 0,717 
-- -·- -

blocks 1600 0,79 0,025 0,038 0,05 '1 0,063 0,126 0,190 0,253 0,316 0,379 0,506 0,632 
·- - - · 2.4.2 Slag brickslDIN 398) - -- ·--- --r- · 

2.4.2.1 Solid slag bricks moo 0,76 0,069 0,094 0,132 0, 152 0,193 0,231 0,265 0,317 0,397 0,483 0,648 
- ---·--- _,_..._ ~·-

·~--- - --- ·----·- -~----
--· .... _._ .... - ·---·- ,__ __ 

2000 0,84 0,062 0,085 0, 119 0, 137 0, 179 0,209 0,239 0,287 0,358 0,436 0,585 --· -·--- ---- ------ ··---- ... -- - --·· - --·-·-- --- ·----- · --··--~ - --- --·- ··· 
2200 1,05 0,050 0,068 0,096 0,110 0, 143 0,167 O,HH 0,229 0,287 0,349 0,468 

---- -i>erforated slag 
,_ ____ - -- ------- --·--- - - -- --- -------·- - ·-

2.4.2.2 1400 0,58 0,089 0, 122 0,172 0,100 0,258 0,30·1 0,344 0,413 0,6J6 0,628 0,843 
bricks -- r--r--·---·------- ---- ·- -- --------- ·- ·-·· -·- - --- --· _,_ 

1600 ·0,64 0,081 0, 111 0,156 0,180 0,23'1 0,274 0,313 0,375 0,469 0,571 0,766 
-- --,___ __ -- ·-

2.4.3 Solid lightweight 000 0,41 0,128 0,174 0,246 0,282 0,368 0,430 0,491 0,690 0,737 0,890 1,204 
- ---·- - ·- ,_ __ ,_ _ _ - ----· ..--- - ----- --------·- ---- ------- ----· 

concrete blocks 1000 0.47 0.112 0, 163 0,215 0,247 0,322 0,376 0,430 0.516 0,645 0,785 1,053 
-·-r------ - -- -·--- r------··- --- ---

DIN 18152 1200 0,52 0,099 0,136 0, 191 0,220 0,287 0,334 0,382 0,459 0,673 0,697 0,936 
·- - ----- ---- . 

1400 0,64 0,081 0, 111 o.·150 0,180 0,234 0,274 0,313 0,375 0,469 0,571 0,766 
·- ---- ·- -- -·--- ·-~-- -- -· . 

1600 0,79 0,066 0,090 0,126 0,145 0,190 0,221 0,253 0,303 0,379 0,462 0,620 

Fullnoccn siehe Seito 50 -,: •11 .... o I'-,, J t"; ,.. tJ~ 
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Tabelle16. ft.rttai111 AQ' lt11t t,· .. 'ti,/ 
- r1i e 1 .').., u f Re j '°) t tl ·f,f ea R,t. ~(), tote Pt .i L. c.4~ c ,t. ,. e..A 'l-14' 1)c.: 5 fl ocl-~ "' • • ,_ .( 'Rou R j. • L.·,.. 

Stoffe ~p if} ,\ u 'I .WM11nulej11,.id0 rs 1 2od llai:t geh18t1ehUat.u~ •ihMH&ekc11dir'11). 
/ ,. ~ 

Zeile kg/m3 W/m K m2 K/W 
-- . 

a b c d e f g h i k I m n 0 p 

d = 0,052 0,071 0,100 0,115 0,150 0,175 0,200 0,240 0,300 0,365 0,490 - ·-
2.4.4 Light-weight concret 

- - -- bollo~ blacks,DDllSl ,,~, \ . 

2.4.4.1 Two-cavity blocks '1000 J) 0.44 0, 118 0, 161 0,226 0,260 0,339 0,396 0,453 0,543 0,679 0,826 1,109 
~--...._- ----·-

1200 3) 0,49 0, 106 0, 145 0,205 0,235 0,307 0,358 0,409 0,491 0,614 0,747 1.003 
- --·- ·- -- f-- • 

1400 3) 0,56 0,09:.l 0,127 0,179 0,206 0,269 0,314 0,358 0,430 0,537 0,654 0,878 
>-- ·-

o,339 I o:ill 
_.,.___ . 

2.4.4.2 Three cavity blocks ! . 1000 0,44 0,045 0,068 0,091 0, 113 0,226 0,566 0,679 0,905 1, 131 
_,____ ... ____ __ 

1-- ·-
1200 0,49 0,041 0,061 0,082 0,102 0,205 0,307 0,409 0,512 0,614 o.a19 I t.023 

Gas & foam concrete I - -
1.042 I 1.303 2.4.5 .700 0,38 0,052 0,078 0,104 0,130 0,261 0,391 0,521 0,651 0,782 

blocks (DIN4165) & I 
light-weight lime- •. 

- --- . Q~ment blocks 1steam._ A~ ·1t4 .. ,/l - ·- - ·---
2.4.6 Gas & foam concrete 800 0,44 0, 118 0, 161 0,226 0,260 0,339 0,396 0,453 0,543 0,6?=--~~.826 1, 109 blocks and light lime/ --· 

concrete blocks, 1000 0,56 0,093 0,127 0,179 0,206 0,269 0,314 0,358 0,430 0,537 0,654 0,878 
air-hardened - ·- - - ·- --·-- ··-·-~- - ·- ·- -· .----·- ----

1200 0,70 0,075 0,102 0,143 0,165 0,215 0,251 0,287 0,344 0,430 0,523 0, 702 
. 

O,G79 I ~.~26 l,J09 2.4.7 Wood-chip concrete 800 0,44 0, 1'18 0, 161 0,226 0,260 0,339 0,396 0,453 0,543 
blocks ·1 - - - - --· --- . ~·- --- .----·-

, .. . 1000 0,56 0,093 ·· 0:121 0,179 . o.~06 0,269 0,314 0,358 0,430 0,537 0,654 0,878 ,__ ____ _ .. . -~ 
, - ·--- - -----1-----· - . -- --- --- - -

2.4.8 Hollow blocks & T- 1400 0,76 0,026 0,040 0,053 0,066 0,132 0,198 0,265 0,391 0,397 0,529 0,661 
hollow blocks made 1 - -·- - - -- ·- ·--- - ---- - - -
of concrete with ~ 1600 0,87 0,023 0,034 0,046 0,057 0, 115 0,172 0,229 0,287 0,344 0,4591 0,573 
closed structure 
DIN 1812~ 

3 Br-icks & Tiles d"" 0,004 0,008 0,015 0,020 0,052 0,071 0, 115 0,175 0,240 0,300 0,365 0,490 
I - - -- ·- ·--- . 

3.1 ~ick majonry · 
DI~ 105 including 

mortar gaps 2) · 
- ----·- - -nuiiaing clinker --- ----

3.1.l . '=1900 1,05 0,004 0,008 0,014 0,019 0,050 0,068 0,110 0,167 0,229 0,287 0,349 0.463 

i-erf orated building /, {/;.l,.~1 --·- - -- . -
3.1.2 0,79 0,005 0,010 0,019 0,025 0,066 0,090 0,145 0,221 0,303 0,379 0,462 0,620 

FuBnoten iiohe Seite 50 ~ •• 1 ....... 1~J ·~ J. l:J 1{ 

--~~~~1£1~S"'8Jt..J.'1.!'.L~~F.~,., 1~"\\j€~~~~~bl~.s.u~tz~::.1t ~:<~1·:i.-..::,n~~\•,V !<·,i,."'..:;.-;•~ ... ,, ...... ,,,.;_,._ -··· , ...... -
f . . . ~~~~ ... ' .f.,~.,,..tl1.W."Q~.iot . .. ••. :;, :. . • . . . . • •. . . . . 

Ul 
!!. • ... 
111 

·~ 
0) 

rn 
:J 

~ 
c ... -0 

z 
~ ..., 
0 .... 

°" ~ 



CP • ~~~'1 ...._ 

Tabellelu. (Fortsetzung) C,,..,.f,·"H 1t~ll 

H t1 l,. r/t1-f 11'.0 ;;//' ·r;. e /'I '711 .x r R e $ i !. f /I( .,, c e R1L £~ "-4 ~e L :s:;~ J'Z...;.4. .... . e-:1J et 
Li.,.~ Pe es/t; ,l R 1) ~,.,.: .... . :..J. I U ;· . n- '- -:;, -'-~i;h· ~d..ffl.-.m- • 

Stoffo ~ - /~ ~ 

Zeile kg/m3 W/m K m~K/W 
- ---r----- ·-. ,..-- - -~------- - -- · 

a b c d e f g h i k I m n 0 p 

' d = 0,004 O,OOB 0,015 0,020 0,052 0,071 0,115 0,175 0,240 0,300 0,365 0,490 ___ .. ___ 
-··--··-- --- -· - --- - ---- - - -- --

3.1.3 
::lolid Bricks, 

1000 0,47 0,009 0,017 0,03;? 0,043 0, 112 0, 153 0,247 0,376 0,516 0,645 0,785 1,053 
--- i---- -· - ·--- ~· --- · - ·- -------- ~-~---- - - -- ··--->---

Facing Bricks 1200 0,52 0,008 0,015 0,029 0,038 0,099 0,136 0,220 0,334 0.459 0,573 0,697 0,936 
--- - -- >---->--· ·- .... ,. ___ -· -·- ·----

,___ __ 
1400 0,61 0,007 0,013 0,025 0,033 0,086 0,117 0,190 0,289 0,397 0,496 0,604 0,810 

- ·--,____ - ----------··-· - ------ --- -·- --- ·-
1600 0,70 0,006 0,011 0,021 0,029 0,075 0, 102 0,165 0,251 0,344 0,430 0,523 0,700 

-- -·-- --- - --- ---- ,_____ - ·---·- ,_, ____ 
1800 0,79 0,005 0,010 0,019 0,025 0,066 0,090 0,145 0,221 0,303 0,379 0,462 0,620 

- --- -- ---- --- ---- --· 
2000 1,05 0,004 0,008 0,014 0,019 0,050 0,068 0,110 0,167 0,229 0,287 0,349 0,468 

3.1.4 
~erforated bricks, 

1000 4} 0,47 0,009 0,017 0,032 0,043 0, 112 0, 153 0,247 0,376 0,516 0,645 0,785 1,053 
- -----··- -- --- -·----·· 

perforated facing 1200 4) 0,52 0,008 0,015 0,029 0,038 0,099 0,136 0,220 0,334 0,459 0,573 0,697 0,936 
bricks. --~-- ---- ·---- -·---... - · - ----- --·-----·--·- --- - ·- - ···- ----i---

1400 4) 0,61 0,007 0,013 0,025 0,033 O,OOG 0, 117 0,190 P.289 0,397 0,496 0,604 0,810 
----- - -·-

1600 4) 0,70 0,006 0,011 0,021 0,029 0,075 0,102 0,165 0,251 0,344 0,430 0,523 0,700 
----- --

2000 4) 1,05 0,004 0,008 O,OM 0,019 0,050 0,068 0, 110 0,167 0,229 0,287 0,349 0,468 
·-

3.1.5 Light weight bricks 600 0,35 0,011 0,023 0,043 0,057 0,149 0,203 0,330 0,502 0,688 0,860 1,046 1,404 
- f--·- - - ·-- ·- --- - - ··- -·-- --·-------- ----·-

700 0,38 0,010 0,021 0,039 0,052 0, 135 0,185 0,300 0,456 0,625 0,782 0,951 1,277 
>--- --- ·- ·-··· ·- ····- ,.., ... ____ ... - ----- - ··--- - -------- - - ---- ----

800 0,41 0,0\0 0,020 0,037 0,049 0,128 0,174 0,283 0,430 0,590 0,737 0,897 1,204 
- ·- ··-- -··· ---·-· ---·-- >--- - · ··- ·- --·- -··---.. _ _._.., __ ----

3.2 Tiles 2000 1,05 0,004 0,000 0,014 0,019 0,050 0,063 0.110 0,167 0,229 0,287 0,349 0,468 

4 Glass -- d::. 0,002 0,003 0,004 0,005 0,006 0,008 0,010 0,012 ---- -Flat glass (window -----·--·- ·- -·- ----- - - ·- ··- · --
4.1 0,81 0,002 0,004 0,005 0,006 0,007 0,010 0,012 0,015 

glass, average value£) 

5 Metals ,, "' 0,0006 0,0008 0,0010 0,0012 0,0014 0,0020 0,0030 0,0040 0,0050 0,0060 0,0100 0,0200 ___ .. __ __ -- - --·-·- -- -----·--- --- -·--·- ----· -
5.1 Cast iron & steel 58 10-10-6 14·10-6 11-10-6 11-10-6 24·10-6 34·10-6 52·10-6 69·10-6 86·10-6 10·10-5 17·10-5 34·10-5 

- · ·-
5.2 Copper 384 2-10-6 2·10-6 3·10-6 3·10-6 4-10-6 6-10-6 8·J0-6 lo·10-G 13·10-6 16·10-G :16·10-6 52·\0-6 
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Tallell1110. lfortsetzunu) f C O"h f ,·"11 u -ettl) ,~ 
..--·-

R;,a :J!'c Line >I ",,.,.,.,. ., ,,/ 'l'l'J I ~ 
Stotre (.l (J 

An. 1) 
/Ii ~ N "Jn ~ f R es ,. ~ I-//'>"/ {" e I< 'lt 4/ ~ .. -. A./' L ZQ- C-A t'.: It >t-.e > j e j d'. #l '>'1 

~&f11ito>•i(.!(IHliiRE4 R'!\ fiif 811YFaW6Alli 5d1i&hle ielteR fl in~ 
Qi 
A • 
Ol 

2cile kg/m3 W/mK --.. -.. 
I a b c d e f 9 

d;;; 0,0006 O,OOOU 0,0010 0,0012 - -
5.3 Bronze, gun metall 64 9·10-6 13·10-6 16·10-6 19·10-G 

1--

.A.luminium 
'--· 

5.4 20'1 3·10-G 4·10-6 5·10-6 6·10-6 

6 Wood, airdry 5) · 0,004 0,006 0,000 0,010 
·- ,_,. ·-- --

6.1 Oak 0,21 0,019 0,029 0,038 0,048 
t- ~-

6.2 Beech 0, 18 0,023 O,Q34 0,046 0,057 
- -- ----- ---- · . 

6.3 pine & other soft WQ u>l 0, 14 0,029 0,043 0,057 0,072 
·--

6.4 wood products - -· ·- - -
6.4.1 }Hy wood 0, 14 0,029 0,043 0,057 0,072 

-wood fibre board 6.4.2 
{hard,DIN 68750&-51) 0,18 0,023 0,034 0,046 0,057 

' . .. -- . · ' . ., . · ~ .. ..,...._.-- -----_:....:....:_:_ __ -
L------ - L-----~ -----

6.4.3 Porous woodfibre in- ... --
sulating board 200 0,047 0,086 0,129 0,172 0,215 

--·-·-· -·· ---· -----
6.4.4 wood chj r board 300 0,058 0,069 0, 103 0.137 0, 172 

-- '--· 

6.4.4.1 Chipboard,flat pulp- 300 0,087 0,0'16 0,067 0,092 0, 115 
wood plates to DIN ---- ·-
6e761,6a762,6a763 400 0,099 0,040 0,061 0,081 0,101 

·- -·- - --~ - -
500 0, 12 0,034 0,052 0,069 0,086 

--- -····-- - --- -- -·--- ---
600 0, 13 0,031 0,047 0,063 0,078 

-· ----· -·- ------ - - ······--
700 0,14 0,029 0,043 0,057 0,072 

--- ---· ·- · -----··- ----·- - - ··-·-· -------
6.4.4.2 Chip board,extrusion 0,18 0,023 0,034 0,046 0,057 · 

moulded board to DIN )11' "I 
7 Plastics & Floorin~s d,. 0,002 0,003 0,004 0,005 

---'-----
7.1 Linoleum 1200 0,19 0,011 0,016 0,021 0,027 

f ul!notcn siehe, Seite 50 ""Foot *Jf I> f .!'JS S~l" r, Q _R'. 

~---~· .. r;·~~~~/4:~·~ ~Wii _, _ 1r~,Ji!~~.tt;-v~ _ . ... . 

rn2 K/W 
---

h i k I 

0,0014 0,0020 0,0030 0,0040 
·-----

22·10-6 JMQ-6 4H0-6 63·10-6 

7-10-6 MO-Ii 15·10-6 2-10-5 

0,012 0,015 0,018 0,020 

0,057 0,072 0,086 0,096 
----

0,069 0,086 0,103 I 0,115 

0,086 0,107 0, 129 0,143 
·-

-·--·-
0,086 0,107 0,129 0,143 

0,069 0,086 0,103 0, 115 
" . - . ---·- ----

0,258 0,323 0,387 0,430 

0,206 0,258 0,309 0,344 

0, 138 0,172 0,206 0,229 
--·· 

0, 121 0,152 0,182 0,202 
----- ·--

0,103 0,129 0,155 0,172 
-·--·-- ·-· ~----·-- -~·-·-

0,094 0,-117 0,141 0,156 
---·- -- - -- --
0,086 0,107 0,129 0,143 

----- - · --- --
0,069 0,066 0, 103 0, 115 

0,010 0,015 0,020 0,025 

m 
·-

0,0050 

76·10-6 

25·10-6 

0,024 

0, 115 

0,138 

0, 172 

0,172 
--

0,138 

0,516 

0,412 

0,275 
·--

0,243 
--·----· 
0,20G ___ _..._ 

0,188 
--·-
0,172 
---

0,138 

0,030 

n 0 p 

0,0060 0,0100 0,0200 
-
94·10-6 17-10-5 3M0-5 

3·10-6 49·10-6 98·1Q-6 

0,030 0,050 0,100 

0,143 0,239 0,478 

0,172 0,287 0,573 

0,21 fi 0,358 . 0,716 
·-...... 

0,215 0,358 0,716 

0,_172 0,287 0,573 

--- ---
0,645 1,075 2,151 

·-
0,515 0,859 1,718 

0,344 0,573 1, 147 
----·----· 
0,303 0,506 1,011 
- -··-··~ .. - ----

0,258 0,430 0,860 
----· .. ---- ---- -- ·-
0,235 0,391 0,782 

-·-·---·- ·-----
0,216 0,358 0,710 
----· 

0,172 0,287 0.573 

0,035 0,040 0,050 

m 
::J 

~ 
c ::. 
0 
2 
.i:
"-1 
0 ... 

I 

~ 

"I 
I 

~
. -~ .. ~ , .... =""-'~ " .... -..-~ .... ...... ! • ...,....a 

. ' ~ . ' 

• . '· " 1 
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Tabc:lle Hi. lforlsc1zun9) to 'h f ,",.. If e 1>1 

Li -..e 
Zeile 

rOt.JtJli, .. ~· ~ r;: e 1""tr t t. "'.:r- n ,:....,( ~ ~~ ltJe~51rp AR. 1) . . - ehliehe !riil:iicb1~iekt:n din 1'1'1 

kg/m3 W/m K m:? K/W 
1-------------f- -,·- ---,----;-·- - - ~-- I 

MoLfe'f illf.I 
Stoffe 

'--r ,.,. 

a b c d e f g h k m n 0 p 

d = 0.002 I 0.003 I 0.004 I 0.005 I 0.010 I 0.015 I 0.020 I 0.025 I o.o3o I o,035 I o.o4o I 0,050 
I--- --- ---'- - ·-

7.2 ' Magnesite compositiq 
sim'lar floor cov.I 

7.2.1 I -~ub-f oors lower :. -·--i--o 4;- -0- 004 I 0,007 I 0,009 I o.~~ 1 
layer:,."double layer · • 

7.2.2 I i~~~;~rial floors & . ---;;-0 0,003- 0,0041 0,006 ,. 0,007 
walkways , 

0,014 

0,075 0,086 0,108 0.022 I 0.032 I o,043 0,054 0,065 

_a _ ___ l Bituminous Materials+-· --~~-----.--~ . .------.---.....----.....--~.-----.---~---~--~ 
8.1 

8.2 
1--- ---

8.3 

_A~p~~l t ~-H 0,70 0,003 0,004 0,006 ·I 0,007 "~~14 " 0,022 0,029 O.DJ."._ . 0,043 0,050 0,057 0,072 

Bitwpen 1050 0,18 0,011 0,017 0,023 0,029 0,057 0,086 0,115 0,143 0,172 0,201 0,229 0,267 
---- - - ·- I 

Roofing felt 1100 0, 19 0,01,1 0,016 
I I I I 1 I I I I I I 

0.021 I 0.021 

9 
!----·---

Heat Insulating Mate riea .I) J _ 
9.1 I Mineral-fibre insu-

lation(see-grass ,co
l:·o.,1~t-,wood- &: peet 

·- - -·--rJ ibres Dill 18165...1-D-) 
9.2 1 yeg~ta ble fibre insu 

at1on lglass-rock--: 
wool & slagw~ol fib. 

_____ ,,_ to DIN 18165 6) 
9.3 

9.4 

Building slagwool, 
_ _ loose 

Light woodwool buil
ding board (DIN1101 ) 
15 mm thick 
25 & 35 rwn thick 

.I • I I • t 

30 
bis I 0,041 0,049 0.074 o,098 I 0.123 I o,246 I o,369 I o,491 I o,614 I o,737 I 0,060 I o,983 1,229 

200 
-~- - ----1----1 1- ---1 -+----+----~---t----+----1 

30 
bis 1 0.041 0,043 0,066 0,086 I 0.100 I 0,215 I o,323 I 0,430 I o,538 I o,645 I o,753 I o,860 1,075 

200 
···-·---··+- . 1--- ·----1- ----·- --··--1·--- ·--1-- - - -~-· - · · - ··l- -'----1----1----~-----4 

0.010 I 0.029 I o.043 I o.os1 I 0.012 I o, 143 I 0,216 I o.2s1 I o,358 I 0.430 I o.so1 I 0,573 I o,716 
·-·---·--1------1------1-----1-·- - ~------!--~-----·----+ ----

0,093 0,022 0,032 0,043 0,054 0, 108 0, 161 0,215 0,26!) 0,323f 0,376 0.430 0,538 
'-~:~~--- _o_.0_14 _ _ o_.0_2~- -.. ~·~~~-~·~~~ - '!..:?!:_ ._o_.1~~-- ~~~-3 ~ 179 ~~~~s I o.2s1 _o_.2s_1 o,35~ 

1------J---- - --- - - - --·-- ---- ---- -- - --- --- ---- - · -- ----1 

50 nun thick or more 0,081 0,025 0,037 0,049 0,061 0, 123 0, 184 0,246 0,307 0,369 0,430 0,491 0,614 

9:5·--r Wood fibre board [ 200 ~] 0~~?~- ~~_:~~j ~~o~~ -~~~o~~. J~0-~~~ ~~1_6- 0~3~:~- 0,4~~ =~~~~- o:tJ4s _ 0, ~:3 O.:!~- __ t.075_ 

300 o,oss I o,oJ4 I o,052 I o,069 I 0,086 I 0.112 I o,258 I o,344 I o,430 I o,616 I 0.601 I 0.687 I o,687 

FuBnot~n siehe Seile 50 Fo. f.,. "/es ~ ,lip, 
T 

°' ~ 

m 
:J 

i c: 
::l., 
0 
2 
~ 

\ 
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Tabelle 16. IForlsetzung) {., tt I.'... .,. • ,( 

l ...... c 
Zcile 

t1" le" ,· 111-f 
Stoffe 

),, "J:l 
tfr?t ,,. f; 

!> ;/ 
AR 1) 

kolm3 I W/m K 

_,. 
I I. ll t -nt 4 e /?.~"~. st a.-,,~ I! R. 4 f:' 'r ... ~ ~ !:ti{//( T1w~4" e-> ~ c· ~ 

Wai 111de1tmdersl>1Rd a,, fur gebtOIUGhllGhe &Glrn:1G1tk1u~ cl~Q •ll ' 'k ""'1 

m2 K/W 
a I b 1 c ·1 d-r--;-·--·-,-· -~-;--- h i 1-k----.1---- rn n 0 p I 

d = o.o~ 0,004 0.005 0,010 0.015 0.020 0,025 o.oJO 0,035 o.o4o o.o5o 
I ~ 

9.6 120 0,041 0,049 0,074 0,098 0,123 0,246 0,369 0,491 0,614 0,737 0,860 0,983 1,229 Cork board .__--+----l-·----1-- -·l--l I --I I ·--;-----;-·-·- 1------1---
160 0,044 o,045 I o.068 I o,oso I o. 113 I o,226 I o,339 I o,452 I o,566 I o,679 I 0,792 I 0,905 I 1.131 

+- -· ··-1--- 1- --1----1--- I ~----1----1- I I I 
200 0,047 

I-------<- -t-- - - - --
9.7 450 0,064 Corli:nlaid flooring 
---~ -- - - ~ +-----+ I --I--- ---i-- - ---1 I ~ -1--· I I I 

0.043 I 0.0651 0.0~6 I 0.1081 o.21s I o.323 o.43o o.538_,_ o,645 0.153 0.060 1.015 

0.031 fD.041 o.063TD.01a o, 156 l o,234 o,313 o,391 0.469 o.547 o,625 o.1a1 

9.8 
r-----r ~~r~~~~d J . 55 I 0,047 I 0,043 I 0.00:._1_0.0_0_6 -~o~I 0,215 J 0,323 J_0,430 I o.~~:-64-5 .I 0,75~. l_0.860 , 1.075 I 

o,049 I o.074 I 0,098 I o, 123 I o,246 I o,369 I 0.491 I o.614 I 0,737 I 0,860 I o,DBJ I 1,229 
-----+- Foam plastics ---~-- ---1 ..__.--1-- 1• 1 

9.9 0,041 

9.9.1 in plates, frames & 
flakes (general) 

0,041 o,049 I 0.014 I o.098 I 0.123 I o,246 I o,369 I o,491 l o,614 I o,737 l o,auo I o,983 I 1.229 

I -1- , -f 1--1 I- - I- -----r----, 
Hard polyurethane 
foam to Dill 18159/1 
& 18159/2 

9.9.2 

I ~ t- I 1---1---1----1 t----f---1 

9.9.2.1 L Boards to DIN18164 ~ 30 

9.9.2.2 Buildin~ components 
prefabricated,foam 
between 2 diffusion I ii: 30 
proof coatings 7J 

0,035 o,057 I o.oa6 I 0.115 I o, 143 I 0,201 I o,430 I o,573 I 0,116 I o.aao I 1.003 I 1, 146 I 1.437 
+-----<---- - ~ 1-- -f----1------i 

0,029 o,069 I 0.103 l o,138 I 0,112 I o,346 I o,517 l o,eao I o,862 I 1,034 I 1,201 ! 1.379 I 1,124 

1) Aat ·Aechcnwert fUr prakt1schen t-eucntiykeitsgchalt und + 10 oc Mittcltemperatur nach DIN 4108 Teil 4. 
2) Die genannten Rohdichten beziehen sich, soweit nichts andcrns angcgeben ist, auf die Steine, nicht auf das Mauerwerk. 
3) Rohdichte bczogen auf den ganzen Stein, einschliel!lich der Hohlraume. 
4) Rohdichte Liczogen auf den Beton ohne Hohlraume. 
5) DIN 4074 Teil 1 und DIN 4074 Teil 2 
G) Gilt auch fur Faserdammstoffe im zusammengedruckten Zustand (z. B. untcr schwirnmenden Estrichen). Naheres siehe DIN 18 165 - Faserdammstoffe fiir den Hochbau. 

Fur die Berechnung des Wiinneleitwiderstandes unter schwimmenden Estrichen ist die Dicke unter Belastung einzusetzen. 
7) Oeckschichtcn gcllen als diffusionsdicht, wenn sie aus metallischen Werkstoffcn eincr Dicke von mindustens 50 µm bestehen. Bei Bauelementen, deren Randflachen 

klcincr sind als 10% der Gesamtoberflache, braucht die Dcck5Chicht die Randflache nicht zu bedocken. 
8 ) Abwcichond~ Rcchenwerte fiir Warmolcitfahigkeiten durfen nur auf Grund eines amtlichen Priifzeugnisses eingesetzt werden. 
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Footnotes to Table 16. 

1) ~ Cal~ulation ·figure for the practical moisture content and +10 °C average 

temperature to DIN 4108/4 

2) The quoted rough densities refer, unless something different is stipulated 

to the blocks not to the masonry. 

3) Rough density with reference to the entire block including cavities. 

4) Rough density with reference to the concrete without cavities. 

5 ) DDT 407 4/1 and DIN 407 4/2 
6) Applies also to fibre insulating materials in the compressed state {e.g-. 

below floating floors)• For details see DIN 18165 Fibrous insulating material: 

for buildings. The thickness under load is to be used for the calculation 

~f·thermal resistances below floating floors. 

7) Coatings are considered as di.ffusion :proof if they consist of metallic mate

rials at least 50 jJm thick. In building com:ponent$he edge surfaces of 
' 

which are less than 10 % of the total surface the coating layer need not 

cover the edge surf aces. 

8) Dif"fering calculation figures for thermal conductivities may be used only 

i£·based on an official test certificate. 
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Table 17. 
1 ) 

Thermal resistances R.;\, of Floors & Ceilings. 

De-
si8n .Designation and Sketch 

~-~gle layer,massiv 

·~-.__-l+-~ e inf'~ ced concrete 

ceilings;lower surface plastered 
slabs to DD~ 1045 

Thick-'\ :a·\, .Weigh ; 
ness m2f!./w ~SJ;t mm 

1

uni 
area 

lbr/m2 

' ·'---
O.t)S 320 
0: 10 -1 ··3ao 

125 -- -- -- ·- ·· I 
- .. _ _ ,__ -· ~· - ----· --·~---------------

i 150 
I 

0,10 ! 440 
0,11 i 500 aus Kiesbeton 1 

175 
200 

1 ! 

0.13 I 560 I 

Gravel-con·Crete 
I 225 I 

250 0,14 I 620 
125 0.14 ! 270 
150 I 0,16 320 

o.1a 370 
0.21 420 
0.23 I 470 
0.26 I .520 

2 
I 

I 
I . 

!',,. ....... .., . ~ · >·/'.· ·~"; . ~;Y,?~;~/:0/;:"4. '-; ?,..t~ ... ~~~A-,,, .... ~~~~~;(f/{l';fi./..... r"" 
"', . , ; ·./ • ·: ~--~ .. ~~{;""· ·~ ·/.·~· .. ?:-';'" ~-;· ~··· ·~l'!'..-%";.o .:.. ~:;; ~ ii/.~ ~?.~~~ ~ 

~JI 

~~ I 
11s I aus Ziegelsplit1beton 
200 crushed brick ,__~..;;.__.__;;.;,;~4-__;:=--~ 

I concrete 1--~2~2s:;._~I-=-:.=.;;;.-+_;_:_;:;_~ 
. ·- - . 250 

Stahlsteindecken nach DIN 1046 Hollow Block Floor DIN 1046 rellltforced 
0,15 160 

0,16 l 180 

0.16 205 
0,22 I 230 
0.24 I 260 
0,25 ! 290 
0,26 320 
o.2a i 350 

1
j ~!~y==nr:~ :~ 

1

mada 1withau.t l,f-~ _ 1
_
0_5 _..,...l __ ...___--1 

3 ~!!.~~~ - .11 pl.ff cross- i 120 
I ~ i I I I !!jl per 0- bb >-----+---..._ __ I 
! ---2so--2sa--2sa-2so- · we 140 1 

r---~------------------_,rated ~--~·----;--~ 
.

1 

tl bricks with 11--...;,1.;;.;eo:;._~i ___;;,=------1 

4 
1 

SJ88E8EBB8E :~ 'I 41 ~r ~~~~s .II-_..:;;,~~;;;..;:~;__.;...I ....;:..:.:==---;....~=---i 
. . - . · 10-i 225 i 

I -2so-2so-2so..L..rso- - 1 2so 1 
1----1 ____________________ _.I~------ 280 0,29 I 3i0 

~---Stahlbetonrippendecken nach DIN 1045 Ribbed reinforced concrete 1loor to DIN 1045 

I 

5 i 
I 
I 
I 
I 

I with bricks. 120+50 0,24 I 210 
. of light_;weigh" 140+50 ! 0,25 285 · 
!. concrete ·to 160+50 ! 0,26 305 

nm 4150 180+50 ! 0.21 320 
(pumice 2slag, 1200+50 0.28 340 
crusheC1 brick) 220+50 1 0.28 i 360 
without webb 250+50 : 0,30 380 

280+ 50 i 0,31 ! 400 
320 -t- 50 0,32 430 

without 130+50 ! 
cross 1-----'------<'-----i 

0,20 280 

webb 1so+50 I 0,21 300 
l 

made 
of£ 
perfo-

rated t----------------------- bricks with 
========================:-''~ to DIN cross 

170+50 ! 
I 

190+50 j 

0,22 j 320 ! 

0,28 I 35'0 

! O fOOl fOOl ~.~ 4160 webb 
7 lOlJOOl.JQOWODlJOG.., 

I .-. --·- 300 --jOO --300 -

0.29 ! 380 

0,30 ! 4()0 

0.31 I 420 

0,32 440 

210+50 \ 

23o+so I 
250+50 ! 

! i 270+50 ! 
+----'---------~ 

Prefa 'bricat\iQ::--reinforde'a-=eoncret_e beam ceilings to DIN 423+-~-----------1 
I 

! I 
I I ~m/!Fi·;F'~;t (!t~cc·"J . . --·~·&I ~ .... Jc; ; ~:i;th fillers of 200 

8 1, ' {':~..\. ~U· · ).t<1& .J ". · ~~ 1! light-weight 1-------__...---i ~ ;~ -~·- :.. • . .l-
1 1 : 1 ~· i oooc.rete(pW!Lice~ ; 40 

• 0.22 I 220 
I i 

! I 

... I -sa0<525J--5lJOf525>-- ~ltt;,crusi1cd tri~?:: 
0,28 j 270 

! ! 

1) ·Table ,7 contain:.J sor.m· ceiling construetion:Nttich, ~~<].y~ ~~tgot con!'~ 
to the nov Ya.lid DI!i standards. such ceilings 0a7 exist in. standing- tuilding:s 
it-nnist-be possible for-'"Tile hea~ing engineer to carry out calculations~ 
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Tabell~ 17. (Foruetzung) (Continued) 

~~~ - Designation and Sketch 
?Ir. I 
--i'---:C~e--;ifTug~ between I-Girders with: slag concrete . 

.. 

Thick- R~1 weigh~ 
ness · m2z: iJn!t -
mm ~e,~2 

filling J'- 1600 kg/m3":i' 

65+ 110 0,23 

300 

250 

I 340 

365 

390 

I I 1~~.-A ,s· Designation and Sketch R1 -~~~~ I 
fi h· I QpzaichrawA!I 1uuJ 9&1slc!1&111g I 1·uD. _- -
,~~9 , _, -·- l-m2 ~/W 

1 

~~~~2 
lwitJ •tl'wit}il •with -Tw~ layer solid c~il~gs ,lower face_ plastered - - :.: lout•fw:i out '- · 

, ~ ' _ ~:,~:~d ~e in£:~~-~-cOncr:_~e cell~~ :~th out rme 1 ljer I e iling 

12 !w~th. ~~~Y~K~~ l-·· -- f , -· · · I !iolj,;- -· -- - ·- - --~- -- r-- ·220 -2sa-
(12a> 1 with- weigth j , a '1nr... I : 

I out wood- · ~soo · -. : 
..,...._..,... wool I 0,03 0,47 

slabs . , ; ~ ~ I 
13 wi.:t.!:__h___ _ n LL[]:jBiu,l I DIN 1045 ! ,1 i 1250 280 

(13a) r1· ' I : . 1111 "4 I I wi thou.t · __;_1:..zso..:.-~~250~ . - i 
1 

stilted cei~ings between I-girders. I· -·:. -, .. ; .· .. :: ! 
-: :.. . - - - l~ - - . ' 

,.----i:----r--i 

Slaj,.,~~r;;;,;ete ~i I hollow I I I 
(1:1,.a) ;it :ith - - ~i ;'.·, •,', '· : ,• ,l.'•1•.'·,'-! ! !,; ~-I·:~· .. '- • , •/.·.-~ l::£.tl 230 \ 280 

w1i'liout · Support 6.~ •nirEd . plaste~ ceil~ to !loUl' ! I ' 

II sus-d d ~Ef 41~1.+~ nooks, ot. re~d:. ceilings n !
013 034

,....1 __ --1 

I p;~:d .:>n Wf'l IPTI !:I ,.. Q I Steel • , I 
. ulaster ':tl -·J, • and 1 

:w.~ ceilinttJ'J)I 1 I I I t-rt;-r ~ I concrete i I 
15 !I ~ o¥eeq f\ \1f i ~ I bl90lkin ! ;il; 180 I 230 

(15•t4 Cleil~f Support as-" f'ig. 14 ~~ I oei r I ~ 
..-----Reirif orae I I 

. · - - - o , i cqnc:ret4 i 
1 

I( ;~ s :::::: . e 2 ~1 ~ !ceilmg j •
1 

: 
16 rftTt' '. • . \.LI 1 : j to l 0,03 i 0,24 1 220 1 270 

C16a) ·1 ~/ ~- .. 

1 
• ' ·DlN1.045 ! I !

1 
l 

1 "'N"7~ b'Upport· as fig. 14. ~ j •· · - ~ · j I I I 
I 
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~ T . • 11.11. (l"bttstte111"!I \Continued) 

--
De

sign 

'Nr. 

Designation and Sketch 
t! .... zeicl111011g aiid Oa1st.?.llt1"§ 

Wood Ee am Ceilings, undersida . -pl:astered~-= . 

with ~tq...~es 
.. • .~· . . . .. , - ·: . • • · - ··-. - .... , ·.:.i .,,. ,-~·-~ . .. ... . ~-, th 1 -"" "'-'.i! ·:: ·;· ... .. : : .. : .. ,~_. . .. ·:,: " ~ ,1 ::·, . :- ! ~ Q smoo c ay 

17 . ~ ..... '\/ -- t ~1~ :::i 

I
' -~-? ,v ~ ~·=i. ::J , ,-1 I facing and 

. . . !~ 1· clay fill plaster 
r-~T'~~~~~--:_:--~~~~~~~~~~~~1·~~~~~~ support: 

with flt"'ake~ lath & 
smooth clay reed 
facing & matting 18 I 

§I . . ; :?ff\T•UW ''· 'E~: :,·.-..... fl •.... , . ' ·- .. -- · .,.. ··. ·-- .$£;.- . . •. .. . . .. .. "I 
- ,, j ·- - - ::::;~ 

' . -
I 

19 ~
. - ·:. ',\1'<' . :-, '.·':' '' :· . :,. -··:.-' .:;..." •. :~~l·:~ .. .:,-· ~~ 6 ' • ' . ~ • . .•.. . - . .. -1~t~·· _ .... ..,., "" 

- '-'~1::1 - ---- !!]~',~ ..:1 
... . . ' . ~ 

. 1~t 

I clay &: coke-
0 sh fill 

I ~ithstakes..;, smooth clay pl~~~er 

m2K/W 

0.43 

0,69 

0,82 I racing and ~support: 
!I clay fill ood-wool 

light-

r--r--k-·:·':-:.1~-, i?r.-~ ... -f-<:-._~g;-,:-;-·:·::--0·£-:f-:··3-·y'.-,_:~-E-::· .. -.:,:-,~---~-· 1.:--~j '-: .:.-. -;~-J--r1·-:~!:-:'!":'"":t-:~t=-~...,..1-:-:r-~ ~~~ing __ __ 

20 ~"'( ''"!!";_; ______ ~~---_..;--~'--"":~ ,... I facing and board, 1.oa 

~ )f~X. a 1 • · • ~~ ~ i -.?l~:q i clay ~. ~~1:_e 35 mm I 
1 ash fill. · -·· ~--·_:-::_· I 

R~dach4r, 0'9Cken untM TMTassen (Au8endecl<en) Flat. Roofs, Ceilings under Terra~es 
I 

I • I 1 

I \_, :-@--.. c· _,. ~ ~,,]~f . aj 
21 

I - . .., ... 1000~ 
I 

I i"'"'~f ., -.-, -
'---66?b;s1000 ~ 

I 
I . 

Roofing felt 
Boarding 
Heat insulating layer 

\Ulaer ce il.ing carcas 
plaster; in types 13 &c 
on plaster support 

Roofing felt 
Boardipg 

0.39 

Heat insulating layer 
on top of ceiling care OCJ.J 

Lath, reed mats; plaster ; 
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Table 18. Equivalent Thermal Resistances :a~~ of -still .Air Layers. 

'Position of the air layer Thickness of 
R1 

:and direction of the heatflow Air layer d 
.. -

mm m2 K/W 

A.J.-r layer vertical .. 10 0,140 
20 0,160 
50 0,180 

100 I 0,170 
150 0,160 

-
AiI · .t:ayerilor izontal 

0,140 
Heatflow upwards 

10 
20 0,150 

>SO 0,160 

flow downwards 
10 

I 
0,150 

Heat 20 0,180 
>SO 0,210 

Table 19. Heat Transmission resistances Ri' Ra 

Ri 
m2Kjw 

Ra 

m2KjW 

On the inside of enclosed rooms 

with natural air movement 
on walls & windows 0'130 -

Floors & ceilings 
t 

heatflow unwards 1 ) 0'130 -
heatflow uuwards 1 ) 0,170 -

on the outside of buildings for 

average wind velocity - 0,50 

In ventilated cavities with 

loosely connected facades 
or in flat roofs ~the thermal 
resistance of the loosely cOIPoected 

facade or of the upper section 
of the roof is not". to- be considered 
separate-ly) - 0,90 

1) Note by t::ranslator: This is an obvious error of printing: 

one of the two values must refer to "heat flaw domiwards". 

•• 
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1. CALCULATION OF THE HEAT TRANSMISSION RESISTANCE. 

The equations for the calculation of the transmission heat requirement pre

suppose an one-dimensional heat flow. Deviations from these assumptions in 

the border zones of building components ~e.g. corners of roomsl window:: ·re-
cease~ can be neglected considering the overall accuracy of these calculations. 

7.1 Comoonents consisting of several layers in series. 

In a component consisting of several lqers arranged in series the heat trans

mission resistance R is the sum of the thermal resistances of all the layers 

~ (see tables 16 ,. 17 and 18) and of the heat transmission resistances inside 

R
1 

and outside Ra (to table 19). It follows from eq.(4): 

R = Ri + zRrt Ra 

1.2 Comconents consisting of adjacent elements. 

In components. with adjacent .: el~ments ·of differing materials it is .. possible .to 

assume one-dimensional heat flow for the usual tJTl'es of construction as long as 

the ratio of the thermal resistances of the individual elements does not ex

ceed 5 (see section 7.3). The heat flow through such components follows then 
f1l q ;.c.M 

as the sum of the partia~through the .individual elements. It is, therefore, 

possible to calculate an average thermal resistance as follows: 

R = ~A (21) 

pher mal Bridge s. 

The a.ddi tional heat flow through a thermal bridge due to two-dimenional 

heat flow is to be considered in heat requirement calculations in exceptional 

cases only. This applies to geometrical .bridges with increased heat flow e•g. 
~09m corners or window recesses as well as for thermal bridges caused by the 

installation of girder reinforcements in walls.SU.ch thermal bridges are to 

be insulated to DlN 4108 so that no significantly l0\7er temperatures occur on 

the internal surface compared with the undisturbed wall face .• In view of the 

general accuracy of heat requirement calculations it is, therefore, un...Jleces

sary to determine the additional heat flow through thermal bridges. In con

,tinuous thl!rmal bridges without heat insulation one has to resort to very 
1v"f 

costly calculations. Two approximatE! formulae are, therefore, giverl'"' situations 

occurring more frequently. 

7.3.1 I-Girder flush with the outside wall. 
The heat flow through the girder has to be added to the flow through the 

homogenous wall calculated to eq. (3): 

Ast 
~ ~=a- ( ti - ta) (22) 
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but the planning engineer should examine carefully in every case the limits 

or applicability. The heat requirement so assessed is not called a S t a n -

d a r d Heat Requirement. 

Heat Reouirement or rarely heated rooms. 

Assessing the heat requirement ~f rarely heated rooms one has to distinguish 

between heat &taring and not heat staring components. While it is possible 

to calculate the heat losses of the latter ones with the help of the equations 

far: the equilibrium state ,tar: heat star:ing components the heating--up process 

and the corresponding material properties ¥ well as the heating--up time 

affect the result or the calculation. The ~eat requirement is, therefore, 

calculated starting from from the following,. equation 1"2): 

where; 

(29) 

Heat requirement far windows and other not heat staring 

components to eq. (3) 
Heat requirement for heating up heat staring components to 
eq. (30) 
Ventilation heat requireme·:p.t to eq. ( 11 ) , ( 14), ( 15) or ( 17) 

The heating-up requirement~ depends on th~ e n"t ire internal sur

face of the room, as far as it consists of heat storing materials, i.e. in

cluding the floor, any columns, if present, etc. The following equation 

applies: 

where: Aw 
Rz 

. t. 
1 

t 
0 

(30) 

SU.rface of the heat storjng building component, 

Mean heating up resistance depending on the heating-up period Z; 

Internal temperature at the end of the heating up period 

Internal temperature before starting the heating up. 

Fig. 12 shows the values of Rz far differing heat penetration coefficients 

~as a function of t he heating-up period. 
If heat stDring bi.lilding components are equipped inside with a heat in~la.

ting layer their mean heating up resistancs RZl) is ~ssessed a5 follows: 

Rzn = Rz .. + R;vD 
(31) 

where: Rm Thermal resistance of the heat insulating layer, 

For the occasional heating of churches ,as ~ rule, t 0 = o•c is taken as 

the basis. The data in table 2 are used for ti • 

12) Krischer o. and Kast W.: Contributions to the question of heat requi

rement during heating-up of rarely he~ated buildings. Ges. Ing 78 (1957) 

Nr. 21/22, P• 321-325. 
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8. 2 Heat Reauirement for very heavy tyues of building. 

The heat requirement of very heav;j:ly built rooms (bunker above and below gxound, 

under-ground rooms, enclosed subterranean garages etc.) is calculated as for 

normal cases. 

Due to the great he~t storage capacity of such rooms one may start from the 

fact that even during interrupted heating operations · the heat requirement 

over 24 hours remains appr())(imately the same as for continuous heating. The 

heating surf aces and the heat supply installations have to b~~designed in case 

of a temporaryly interrupted heating operation that the output can reach 

¥ ·~ where ZB is the time of operation in hours and 1~ the transmission heat 

r~qu.irement to eq. (3;. Eq. (11;,~14),t15) or (17) apply for the calculation 

of the ventilation heat requirement. For the correct design of the heating 

surf aces and the heat supply installation it is to be examined whether the 

ventilation heat loss occurs only during the period of operation or continuously. 

The required total output is to be designed accodingly. 

Heat requirement of halls and similar rooms. 

The heat requirement calculation differs in this case in two points from that 

for normal cases. In these rooms the heated .internal surfaces, in radiation 

exchange with •.vindows and outside walls, are largely absent. Further; it has- -·- · 

13) The use of the diagra.mme is re

stricted to the following maximum 

values for Z f .... h , t' max.a ~ e nea ing-up 
period as a function of the wall 

thickness. 

'fl all thickness d in m 

ma.~imum heating-up 
period Z in hours 

max. 

I I I 
t I 3 : 12 I 30 I 50 I 75 I 
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to be considered that for most 0£ the heating methods here included the a.:ir

temperature increases steeply with height. 

In heating systems with a predominantly convective heat release (hot a.:ir haeti.ng 

convectors) the internal heat transmission resistance on the outside walls and 

windows exceeds the normal case due to the reduced radiation heat exchange, so 

that the heat transmission resistances have to be increased accordingly. 

If' the heat requirement is satisfied mainly by radiation (ceiling radiators, 

radiation panels) it may occur that the reduction of the radiation heat exchange 

between the internal surfaces and the outside components is, according to the 

geometrical lay-out, balanced ai: even over compensated. r.,, this case the in

ternal heat transmission resistance has to be assessed between the maximum 

and the standard value. 

It is also · to be considered that radiant heat is lost from the occupied zone 

to the cold outside surfaces which has to be compensated by an addition 14J. 
It is convenient to .include this addition into the heat transmission resistance. 

Table 20 offers the limiting values of the internal heat transmission resis

tances and of the consequent heat transfer resistances of steelframed windows 

with single gazing. 

The air temperature halfway up the room which determines the heat loss is,due 

to the mentioned de~endency on h~t,to be assumed to be highei{than the tem

perature in the occuied zone and, depending on the room height , the 

inside temperature and the heating system this difference is to be assumed 

to be between 1 and 4 K. 

Table 20. Limiting values for t~e internal heat tr~~,~ioncoefficient Ri 

and for the heat transmission resistances R of single glazed 

steel framed windows in halls. 

Halls without partitions and open storeys 
in which the width is smaller than the clear 
height 

Halls with partitions and halls in which 
width is greater than the clear height 

r.? m~ 

0,21 - o, 12 1 

00 '1 7 - 0 '12 I 

m~fil 
o,21 - o, 14 

0,19 - 0,16 

The heat loss to the soil is to be calculated in the usual manner to sec.5.3.1. 

The additions to the heat requirement calculations for the normal sitiia.tion 

are to be omitted. 

14) Kast w. :Considerations concering the additions for interrupted operation· 

and cold externaJ. surfaces to Dill 4701. Ges. Ing~ 91 (1970;,ur.9,p.252-7 
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The ventilation heat requirement is calculated to eq.(14J and (15J provided 

this ensures an adequate exchange of air. Frequently the air in halls is sub

jected· to special vitiation s~ that gap ventilation is not sufficient for the 
required exchange of air. In these cases the calculation has to be based on 

a minimum amount of fresh air ~ a minimum number of air changes in which 

case eq.(11),(17) or (20) are to be applied. The required volumina of outside 

air or the number of air changes are to be assessed according to the expected 

vitiation of air, i~e. according to previous experience. 

A reliable calculation of the heat requirement is possible only for halls 

with closed doors. The effect of ,possibly, open doors is to be assessed and 

considered according to the expected wind pressure differences and the other 

limiting conditions. 

8.4 Heat requirement of g;reen houses. 

The calculation of the heat requirement of green houses differs from the stan-
ventilat:1-on 

dard case by the fact that theAheat requirement is to be calculated far glass 

surfaces and that due to the other heat exchange conditions the. internal heat

transfer resistances are lower. 

The heat loss to the soil is generally not included since it is relatively 

small. Additionally, the usual additions to the transmission heat requirements 

can be omitted. 

Transmission heat requirement~ 

The transmission heat requirement is determined analogous to eq. (3) ,without 

additions: 

where: 

where·: 

·~ = ~ glas+ ~ Rest (32) 

1

~ Glas Transmission heat requirement of the transparent glass 
surfaces 

~Rest Transmission heat requirement of all the other surfaces 
A. 

CL Gl _ Glass 
'T as - R 

· Glass 
(33) 

with R = R. + R + R Glass i~las ,\, Glass a Glass U4) 
A Glass 
R iGlass 

~la~s 

R aGlass 

Trans})arent area ~including supIJorting construction) 

internal heat transmission resistance on the transparent 
surfaces to table 21 

Tnerinal •. resistance of the transparent surfaces 
to table ~2 
External heat tr2:smission resistance on the transparent 
surfaces (0,05 m K/W) 
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Table 21. Internal heat transmission resistance R.Gl of the transparent 
l. ass 

surfaces of green houses. 

Heating System 
R . 

iGlass, m2Kjw 
Heating tubes in the roof space 0,09 
Heating tubes on the front wall 0,09 
Heating tubes under the tables o, 10 

Heating tubes on the floor o, 12 
Ceiling air heater 0,09 
Hot air jet heater o, 10 

Convect ors 0,09 

Mixed heating systems (tubes and air heater) o, 10 

Able 22. Thermal resistances ~ Glass of the transparent surf aces of green 

houses. 

Roofing 

Single gazing 

Corrugated plastic plates GFK (glassfibre & plastic) 
1 mm, with reference to the elevation area) 

Double glazing in steel frames 

distance 15 mm 
It 12 mm 

It 6 mm 

Double plastic plates, self supporting, without 
steel frame, thermal bridges to be calculated 
separad'.f.~~ance 12 mm 

II 5 mm 

Double foil, distance 10 mm 

~ingle foil, o.2 mm (PVC, PE) 

a.4.2 Ventilation heat requ.:ixement 

0,01 

0,01 

0'14 

0'11 

0,09 

0, 15 
o,oa 
o, 10 

0,01 

Differing from the standard situation the ventilation heat requirement is cal

culated analogous to the transmission heat requirement. The following applies: 

where: 

.. 

AG lass 

~lass 

{35) 

transparent area (including supporting construction) 

Equivalent heat transmission resistance for gap ventilation 
to table 23 • 
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Table 23. Equivalent heat transmission resistance for gap ventilation of 

green houses. 

Pushed-in panes, removable 0,5 

lt\ltty-sealed panes 1,0 

Foil green house 2,0 

Pu.tty-less glazing in metall frames,with sealing strips 1,0 

8.5 The non-stationary thermal behaviour of rooms of differing 

weights. 

The heating-up and cooling-down behaviour of rooms depends in a complex manner 

on the thermal characteristics of the surrounding building components and' their 

arrangements. Rooms of very different construction, in particular o_f differing 

weights should, therefore, not be connected to the sam~·ontrol group if the 

heating plant is to be operated with considerable interruptions. 

8. 6 Tem-peratures of unheated neighbouring; roe.ms .. 

Temperatures of unheated neighbouring rooms are shown in tables 4, 5 and 6 
. - -

for some more· important cases. In general the tempera.tu:re follows from 

eq. ~36) --· __ti~: t) 1 :t- L! (~ · t t +0,36 ·Va· P· tll 

where: t. 
l. 

t a 
t u 

1i 
ta 
A 

R 

_ ·--~u_"' ---~ (!1} +-:E (~ }·-+ O:~V: _ ~p--in oc -·--
R t R a ' . a . 

standard inside temperature of the neighbouring heated rooms in •c 
standa.J!d outside teinIJerature in °C 

temperature of the unheated room in •c. 
volume of room in m3 

air changes in l/h 
. 2 area in m 

heat transmission resistance ~ m2x;w 

index a 

index i 

Components of the unheated room in contact with outside air 

Components of the unheated room in contact with heated rooms. 
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Further ftelevant Standards. 

DIN 

DIN 

DIN 

Dill 

DIN 

DIN 

DIN 

DIN 

DIN 

DIN 

DIN 

DIN 

DIN 

105 

105/2 

105/3 

105/4 

106 

272 

398 

1045 

Building bricks; solid bricks and perforated bricks. 

Building bricks; light weight bricks 

Building bricks, high strenghh bricks and clinker~ (blue bricks) 

Building bricks; ceramic blue bricks 

Lime sandstone; solid blocks, perforated blocks and hollow blocks. 

Magnesia flooring; (floorings of magnesia cement) 

Slag blocks; solid, perforated and hollow blocks. 

Concrete and reinforced concrete structures; dimensions and 

construction. 
build" 1052/1 Wooden . J.:SHculatiotj. and construction. 

1053/1 Br:ickwork; calculation and construction. 

1101 Wood-wool sla~s; dimensions, requirements, testing. 

1301/1 Units; llllit designations and symbols. 

1946/4 Room ventilation plants; (VDI Ventilation Rules); room ventilatioi 

plants in hospitals.~ 

DIN 4108 Heat insulation in buildings. 

DIN 4108,Add. as above, explanations and examples for increased heat insulat 

DIN 4158 Inserted building components made of concrete for reinforced 

concrete and stressed concrete ceilings. 

DIN 4159 Br:icks for ceilings and wall panels,, static load bearing 

DIN 4160 Ceiling bricks, not load bearing. 

DIN 4165 Gas-concrete blocks. 

DIN 4703/1 Heat output of room heaters; segmented radiators 

DIN 4703/1 Heat output of room heaters; radiators. 

DIN 4703/2 as above, steel heating panels. 

DIN 4703/3 as above, general points, conversion calculations. 

DIN 4704/1 Testing o~ room heaters (radiators); testing rules. 

DIN 4704/2 as above; open test cabin 

DIN 4704/3 as above; enclosed test room. 

DilI 18055/~ Windows; gap permeabilities and protection against driving rain, 

requirements and testing 

DIN 18151 !allow blocks of light-weight concrete. 

Dili 18152 Solid blocks of light-weight concrete. 

DIN 18153 Hallow blocks and hollow T-blocks of concrete with closed 

structure. 

DIN 18159/1 Foame-plastics, locally :produced for building purposes; poly

urethane foam, locally produced as thermal insulation; use, 

:properties, production, testing. 

DTI~ 18159/2 as above; urethane-formaldehyderesin foam for thermal insulati~ 

use, properties, production, testing. 
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Cork products as insulating materia.J/m buildings; thermal 

insulation. 

nm 18162 Wall plates of light weight concrete, not reinforced. 

Dm 18164/1 Foam plastics as insulating material in buildings;thermal 

insulation. 

• 

DIN 18165/1 

nm 10100 

DIN 68750 

DIN 68761 

Fibrous .insulating materials in buildings; thermal insulation 

Plaster box boa.rd; tn;ies, requirements, testing. 

DIN 68764/1 

Wood fibreboard, quality conditions. 

Chip board, flat press plates FPY, for general purposes; 

definitions, properties, testing. 

Chip board, extrusion molded board for building; definitions, 
properties, testing, supervision 

VDI Guidline 2067 Economy of heat consuming .installations. 

EXPLANATIONS. 

To section 5.4.1.2: 

0,5 air changes per hour as a minimum for permanently occupied rooms has 

been used as the base in section 5.4.1.2, eq.(17). In this assum:ption the 

sensible heat loss of persons has not been considered. 

,Assuming an area of 10 m2per person and a temperature difference of 34 °0 

between inside and out this corresponds to.-abaut- an · additional airchange of 

0,3 l;h. During ·occupation a greater air change than 0,5 l;h is thus 

thermally covered. 

To section 6: Table 2. 

Table 2 contains the standard outside temperatures in 2•-steps for all places 

with more than 20 000 inhabitants as well as for all meteorological stations 

the observations of which have been used in the compilation of the standard 

outside temperatures. After extensive comparative studies of the German 
i 

Meteorological Servicethe lowest two-day ava.rage reached 10 times during 
I 

the yea.rs from 1951 to 1970 was selected as the lowest outside temperature. 

Temperatures above - 10 •c, which may occ'tll'in the Morth-Germaiil coa~tal re

gion and occasionally in Western and Southern Germany have been omitted. 

The upper limit of the standard outside temperature is thus - 10 •c. 

The isotherms shown in the map apply according to the interpolation rules 

of meteorology for districts having equal integer degree values (e.g. the 

-12 •c isotherm for districts with - 12,0 to -12,9 •c). The isotherm map 

can, therefore, only be used as an aid to finding places with similar 

climatic conditions, as shown in table 2. The zones between the isotherns 

do, therefore, not =epresent defined climatic zones with fir=ily associated 

ternpe:?:"atures - as in the 1959 edition of this standard. 
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::ilnall islands of higher or lower temperature could not be entered in the 

map due to its size. Differences between the values in the map and the 

table may, therefore, occur. The values in the table take absolute precedence 

To Section 6; Table 3. 

The standard .inside temperatures which a.re forming the base of the heat 
a.re 

requirement calculation~calculating figures which consider the air temperature 

as well as the mean temperature of the surrcirund.ing surf aces. They represent 

in a heat-physiological sense "sensed temperatures". "lhe lower the mean 

surface teillJ?erature of a room· is, the higher the air temperature has to be 

to compensate for the increased radiation loss of the occupants of the room. 

Since the equations, used for the calculation of the heat requirement, a.re 
'h,.. • all that 
p~sic .Y so constru.cted,a temperature close to the air temperature has 

to be inserted it follows that by using the - lower - inside standard tem

perature the result is a slightly low heat requirement. !£ one wishes to 

a.void this it would be necessary to calculate by successive approximation 

the reqtj.ired inside temperature - which is in turn depending on the heat 

requirement- (and of the adjacent rooms~and thus determine finally the heat 

requirement • This procedure is extremely involved, not only because one 

aught to consider also the correction due to heat flow between neighbouring 

rooms having the same sensed temperature (standard inside temperature) but 

slightly differing air temperactu:res. It is, therefoE~ useful and within 

the framework of the other accuracies permissible to use instead the some

what too low standard inside temperatures and to assess the nec;,-essary in-

crease of the heat requirement by additions depending on the appropriate 

affecting factors. 

This is done by the addition zA to consider cold outside wall faces. It 

depends on the Krischer-Factor D - a measure of the mean temperature of 

the room boundaries. The reduction of the heat output due to higher air 

teI!Illerature with reference to the usual heating systems with mainly convec

tive heat release is also considered in addition zA~ 

The calculation of the heati~~ surfaces is, therefore, as before to be based 

on the standard inside teffi1lerature. Compared with the last issue of 

this standard the additions zA has been slightly increased by shifting the 

calculated reference point from the centre of the room nearer to the outside 

wall, since the experience with heating of exposed rooms made this . . change 

advisable. 

An increase of the air temperature to compensate for the radiation loss to 

cold outside wall faces can lead to comfortable conditions only within 

defined limits, as experience has shown. If the Krischer-factar D .in a rooc 
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exceeds about 1,3 it is, as a rule, not possible to reach comfort conditions 

in such a room with the usual heatin~ systems and a..-rangements of radiators. 

The rules for the calculation of the heat requirement apply in such a room 

only with certain limitations.(see section 8.3). 

The required up-lift of the air temperature and the reduction of the heat 

release of the heating surfaces depend, theoretically and up to a point, 

on the heating system, in particular on the proportion of radiant heat 

release. These connexions are not sufficiently understood, in particular 

as far as their practical applications axe concerned.These problems are at 

present being investigated. The results may, if required, be published as 

an addendum to this standard. 

According to the above explanations, the air temperature in a room -

measured with a thermometer protected against radiation - depends in a very 

complex manner on the Krischer-Factor D of the room, on the number of out

side walls and on the heating system. The temperature measured with an un

protected thermometer dep:ends additionally - due to the radiation gain and 

- loss,. which may vary from position to position - . on the actual test 

point in the room. The standard inside temperature being a purely calcu

lated figure is not itself measurable. It is, therefore, not possible to 

check the C<;lrXectness of the heat requirement calculation by temperature 

determinations only. The proof of compliance with this standard can only 

be established by calculation. 

To Section 6; Tables 4 to 6. 

The calculation figures for the temperatures of the neighbouring rooms, 

which :are not to be heated by the plant to be designed, a.re given in tables 

4 to q. Independend stairwells placed in front of the not heated neigh

bouring rooms have now been included in table 4. 
In neighbouring rooms, which are as a rule heated but not· supplied from 

the plant to be designed, the temperature is uniformly taken as being 15°C 

since the temperature will dro:p only infrequently below this value even 

if the heating is only partial or interrupted due to the close thermal 

linkage through-. partition walls. 

The temperature in unheated stair cases built int~~ain building on 3 sides 
.I\. 

is given in table 5 as a function of the height of the building, the situati• 

of the storeys and of the ratio of the heat transmission resistan~es to the 

heated rooms to those to the outside. The dependence on height f ollm7s 

from the ingress of air through the entrance door and it increases with 

the height of the building. The lea.'!(~ air is heated on its way to the 

upper floors. 
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The temperatures of attic rooms dep~nd on the heat transmission resistances 

of the roo~ surfaces, on those of the partition walls to neighbouring heated 

rooms and on the number of a.ix changes. 

To' Section 6, Table 7. 

It appeared to be justit'ied to omit the so far used addition ~ for inter

ruptions of operation in this revision since the reduced thermal .inertia of 

the heating installations and.the improved controllability make it possible 

to reach the desired temperatures comparatively quickly. At the lowest out

side temperatures interruptions of the operation of the heating system are 

anyway· not to be expected. In the pre sent revision the addi tian zA =~.£ (D) 
"- ~ e « 

is the only correction factorl\to reach comfort conditions in a room. Regar-

ding the calculation of the heat output required to heat~ a room in a. :prede

ternuned time reference is made to section a.1. 
To Section 6, Table 12. 

O?I 
The calculation of the house characteristic is based daily averages of the 

" wind velocity which had been observed in the locality once a year on the 

two coldest 0,ays during the period from 1951 to 1970. A distinction is made 

between localities exposed to weak winds only where a rounded off wind speed 

of less than 2 m/s is assumed and localities exposed to strong winds where 

this value is 4 m/s. As the map of isotherms shows "strong winds"predominate 

in the entire area of North Germany up to the edge of the central hills. 

Further south the "strong winds" a.re shifted to higher regions approaching 

the alps. The height data in the map of isotherms for the co-ordination 

of wind zones refer to " standard heights" with the exception of the alpine 

region • The heights there a.re given with reference to the valley bottoms 

since this datun:fs more significant. 

The above mentioned values, based on meteorological observations of the 

wind velocity a.re .used as bases for buildings "of normal situation". It is 

further assumed that the corresponding meteorological st~tions are also po
sitioned in a "normal situation". For"exposed situations" the wind velocities 
used for the calculation of the house cJ:;a.racteristic are assumed to be 

2 m/s higher. 

.l:To.f'. H. Esdorn, Dr. Ing. 
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and 

and 

s 
R = Ri. b 

d 
R.x, = ":;" f .... 

where: Ast 

R 

)v 

74 -
(23; 

(24) 

Web area of the girder (thickness s • length 1) 

equivalent heat transmission resistance of the girder 

heat conductivity coefficient of the girder material 

dimensions see fig. 1 o. · 

Fig.· 10 

7.3.2 Building element totally enclosed in a metal casing. 

IJ l ' • 

.. 
.. 

The heat flow through the casing has to be added to the heatflow,calculated in 

the usual manner to eq. (3), through the filling. 

6Q = ll.:.Q (t - t ) 
-- - -- - ~ Ra - l a 

u = 2 lb+ l) 

Ru= VRt · Rl.u + Rw +~'Ra· Rw 

R .. !L 
l.U' A.u 

(25) 

(26) 

(27) 

.(28) 

wher-e 7vi/ Heat conducti.vity coefficient of 

the casing. 

Dimensions see fig. 11. 
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8. !:)'UGGEfilIOUS FCR THE CAI.CULATION CF THE ?.EAT REG.UIBE1~1TS 

IN S:FE°t I.AL SITU AT I CNS. 

Guidelines only can be given for the calculation of heat requirements in the 

special situations here to be considered, since the various factor~ concerned 

may vary in their importance and they have to be considered especially for each 

situation. Included in these factors are non-stationary heat exchanges, e.g. 

during heating up processes, strong temperature stratification e.g. in high 

rooms, special radiation conditions in a ~oom etc. The calculation of these 

special conditions has been reduced as far as possible to their physical bases 


