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A rrcthod is presented for cstinntinn the anmml
solar pcrfonmmcc of n huilcling usfilg r pas> ive
thenml stora~e wal 1 of the Trorhe wall or water
wall type with or withollt ni~llt in~ulaticn.
Tables of pcrformncc pararetcrs :lrc Riven for 84
cities. TIWJrmthrd is accurntc to + 31 .ts com-
pared with hour-by-hour complltcr si~nllatiuns.

A simple prwccdurc hns hem dcvisvd for p~cr,lictin~
tho pcrforrrmncc of solar heated stmcturcs of the
thcrnml storallc wall type’. ‘lhc mctlmd kids origin-
ally develop d for c.stinntin[! pcrfom:mcc of :Ic-
tive 5ystcm.lJ I but proves to k even more accur-
ate for the umlysis of pxwiive systems.

Thc corrclntion procedure used, c:lllrd the rrnthly
solar loml ratio mctlmd, is LInscd on Lhc prvni.5e

that the nmnthly sol:lr hmtin[: froctinn c.n]l hc
correlated \~ith the ratio of monthly sul:lr mlcr[~
absorbed by the SOlilr w’ull to the total bllil(linl~
rmnthly thcrrrnl Io:kl. Illc correlation procedure
is described indctail in Ref. [2].

Vtvtk:d, sollth-fncir]!: Elass
N’nll nbsurpt~mcc = 1.U
Wmmdrcflcct;mcc = ().3
tio :b:dinq
I’hcxmal St Orilf!e = ~!i lH’IJ/”F fl’z 0[ ~1:1:.ill)!

Trornbe WOII lms vent!; \iit.1 kick dr:lft chmprm
Ibublc [;lazing (nonwl trflll:il; litt:lll(-,’ = 0.7,17)
Tcmpcriiture rm]~:c in hllil[lillfl “~b:; to 75°1!
Othcrhuildi.nl: IIL7J:; is n[!:li!;iblr
Night iusul:lt.ion (\ili~l~ IIrcLl) is It!);

5:00 p.m. tO 8:00 il.111.
Wall to room condlk..tnnce - 1.0 11’llVhL’‘F ft2
N-onbe wall pro[wrtics: K - 1.0 INIJ/ft IIY 01:

pc “ 30 111’1J/1’t~‘1’

Estimate the Building loss (_kmfficicnt (BL~) in
fNU/dc~ce-d:ly. This is the mmof the building
skin CO!ldUCt(nncC plus infiltriltion. It is the
extra energy required (MU) per day for each addi-
tional l°F increase in temperature difrcrcncc l>e-
twcen the building interior and outsick. It c~n
be calculated from the suriof the Ux\ values [or
the exterior areas of the building plLM in;ltra-

; tion. IIWORTAW--in cnlcul:ltin~ the Built! .V loss
filefficient, the pnssil”c thcnml storage \i:Jll
should not bc incluckl in the load.—

wll?.

Lad
~llcctor . ~.lin~ Imss (imfficirrlt (RTU/1)1)]

In calculatinlz the Lord Cnllcctor ILltio the sol:lr
collcctim .~i.cn (I:;LX!sI)ou1(l hc tl~c not ~luzcd :Ircn
(the actunl solur collection npcrt.urc) [LLN1not the
gross :Ircn of the solar ~{all.

Step 3
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‘f’he annuOl au.il iary energy requirccl to maintain

~~ithe building at a minim teMJICTfltlJlc of 65°1’ can
ibe est iruted from the following cqwt ion:

I,Amiliary
~Ener~,
Bnl/yr ‘,1-,,~)x(g:)xg?~~~’) ::

EXAMPLE Ii

I
A 72’ x 24’ building in Ibdge City, Ihnsas is to
be constructed with a 309 sq ft wntcr wall on the
su:lth side. The water wall will contain 45 11)s of
water per sq ft of south glazin~ for a total of
13,500 lbs of water or 1618 R:111oJv:. The wnll is
double glazed with normul scaled p,luss units w}lich
have a net tr.ansmittmcc of 0.74 for slmlip~t
st’:ikin~ the glass perpendicularly. Othcr than
tke thermal storage wall, the truildinf: is of li~lt
frame construction with little additiond m%:+.
It is &siTcd to cstimute the annul ~olar heating
contribution.

(Stel/ 1) ‘fhc Building L.Oss Coefficient is estim-
ated as follows:

Skin Conduction:

Surface Area lJ-Vallle UXA
ftz

..- — .J3T11/ft’2 “F hr lTJU/°F hr——
hhter 309 [not included in LJLC)
Wal 1

Opaque 1107 0.07
Walls

}iindows 120 0.55
(E,W,N)

R#of 1728 0.05

Floor 1728 0.0s

Building Skin Conduct:rnc.c

Infiltration:
(i2320 ft3)(l/2ACJl) (0.018)

Total: Building JDSS Cbcfficicnt

‘lhe buildin~ is tir.htly scnled and

I

77.s

66.0

86.4
I

86.4

= 316.3

= 110.’3

= 427.2 B’lll/llrOl;
- 10250 lYIIJ/nD

ecluilq>ed with. .
an air-luck cnt~ and ~hlLs tllc infiltration era-I
probably bc hclcl to the minimm rccomnenclcd lCVC1
of 1/2 air change pcr hour. I

(Step 2) ‘lhc buildinE touth M1l it Rlazcdwi.th
18 stmdard pnticr door si~c SC:IICC1.lo{Iblc plass
units c:lch with a net cffcctivc exposed arl~a cjf
75 x 35 in. for a tot-d of 509 s(! [t. ofmllec-
tlon area. Ilms thr Ld:d Collector Ititio is
102S0/309 = 33.2 lllU/(lcl:ree-(l[lv-sq ft.

I
(~tcp 3) In the tid~lc forlhl!!c City, Kans:ls we ‘
find tllc followinfl entries I“ur the c’:lse

night insulation:

..—.
w 0.30 0.40 0.50 0.60

61 43
.

31 23

Our h!ad Collector Ratio of 33.2 lies between the
tm va-lucs of 0.40 and 0.50 Solar IIcating Traction.

< ‘ ““ .’ ‘ “
SF= 0.4s

The ener~ saved by the installation of the solar
wall is cstirnfitcd u (0.48)( 10250)( 49S6) = 2.1.5

Ih~/)T . Ihc energy actually supplicc! by the
~solnr wall will bc Ercater than this since the
l-m temperature will frequently IJc above 65°F.

(Step 4) Thc awxilkry cner~ can he cstirntml as:

~~~~ly = (1-0.48) (10250 )(498b) = 26. GMHU/yr.

VARIATIONS ‘d7LN’IIIE ,SNJMEII REFI:FU:SCESYSTDB

Ihe monthly solar load ratio cLlncs which have
been cl,tcnnined arc for the specific rcfcrcncc
systems as defined. If it is desired to cstirn~tc
the performance OF a s!’stcm \#llich is different
than O]LCof these rcfcrcncc systcns, tl~cn it is
ncccssary to mkc {l correction. The Ilnst rcliuhlc

,way of rloirq! this is to refer to results of hour-
jby-hour c,nlcul:ltion~ ~,hiul urc rmdr for a spccit’lc
‘systcm varyin~; only the p:lramcter of interest.
@itc a icw s1lcI1 cnlclLlati.ons h;lvc k,n mode by

LASL and }~ave I]cc)l pui)li~llcd. [3til] lllcsc~lcscl-ibe
the effect of war.cr IIL]SSin a ~atrr ~,:111., tllc
c;fcct of usinE or not usinq th,’ vents in the

~Tronbe WO1l, the cf[cct of thick,wss of :1 TrIJIPIIC

wall, .ancl the effect of dif[crcnt t~,cwvll con-

,ductivitics OC the material.

I The rccommnded proccd,,rc is to make a calcul..-
,tion for t!lc rctcrcncc case ,ancl then to adjust
I that value up or do\rn.

: RJmYwsmi

:1.

-).. .

I

3.
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J. D. Enlcomh and .J. C. Ilcdstrom, “,i Simpli-
fied }kthrxi for Calmlatin~ Rcquirml .sol:lr
Collector Arr:ly Size fur Space Ilc:{ting,”
Procce[lin~~, 1976 1S1;S ,huIunL \W~tinC, VrI1. 4,
Winniprg, Conadd , ,\urJ. 1s-20, 1976. Lcc also:
llRIJ,l’s Pacific kc~ion:ll Sular llc,ntin~ llomli)ook
fiGiZ-lWK--
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,J. 11. lll”lcorb ,~d R, D. t[~]:arl:ln~, 11}1,sifir~~
Empirical Flcthod for Iktjmatin:; tha Pcrfwm.
anc.c of a l’assivc Sol:lr Ilc:ltccl I{uilding of
the Il)crml SturnSc lf:~ll lypc, “Pracceclin!!r
of the 2nd Mtion;ll I]assive Slur Confcrcncc,
Philadcll)hia, PA, March 16-lfl, 1!J78.

J. D. ~;llCO(ti, ct :11., “Sinullation ,fmlysis
Of P~lssive Sul:lr Ilcatcd I;uildings--l’rcl iminuw
Rc:Jlts,” Sol:ir l’.nrr~~, Vol. 19, pp 277-2S2
(1977). ——
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