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data. But, it could not be determined how they vary from one apartment or population to another, and it is
unreasonable to require collection of such data by those wanting to use the models to make estimates for
other populations. T@ is an area in which these models could, potentially, be improved.

The structure of the occupant load (kWh/yr) model is

E occupant= (a5 +aec~st + a8CeICHY + agedetistc.l~ly ) - A’Tmij.st

c
(2.6)

+ aTEb~fi~CtiSt + aloEti~cdefiOst elderly

where C&tiStis another categorical variable that has a value of one if the refrige@or has automatic
defrost, or zero if it has manual (or partial) defrost. For example, the last term in the occupant component
model, Eb~~fi~CdellmCelderly, is zero fOrapartments with manurd units or in apartments in buildings with
primarily elderly occupants. The coefficients a5through alo of the occupant load model are shown in
Table 2.1. Note that automatic defrost refrigerators are predicted to have significantly higher occupant
loads than do manual refrigerators, although as noted earlier, this also incorporates the effect of the
manual refrigerators being smaller than the automatic defrost refrigerators in the metered sample. This
model explained 51% of the variance in the raw data.

The defrost load was found to be a function of the sum of the baseline and occupant loads. This was
expected because the defrost cycles are tiggered by the accumulated compressor run time since the last
defrost cycle, and the run time is primarily proportional to the loads that trigger it (i.e., the compression
cycle efficiency is basically constant over the range of operating conditions). The structure of the defrost
load model is simply

Ewrost = al I - (Ebaseline -+Eoccupant ) (2.7)

Of course, there is no defrost load in manual defrost refrigerators. Since both the baseline and occupant
load components were already temperature adjusted, the temperature adjustment factor is implicit in this
model. The coefficient al1of the defrost model is shown in Table 2.1.

It was found that 14 of the 104 existing refrigerators metered in New York (13.570) had malfunctions
resulting in very high duty cycles. That is, they ran almost continuously and struggled or failed to
maintain proper compartment temperatures. They also usually proved to have very high energy
consumption, about 55% higher on average than a refrigerator with the same DOE-label rating that
appeared to operate normally. The average ratio of total metered consumption to label rating (the label
ratio) for the high duty cycle refrigerators was 1.57, compared to 1.02 for the correctly cycling
refrigerators. The annual energy consumption of the high duty cycle refrigerators is estimated as the
product of the average label ratio of the high duty cycle refrigerators and the average label of the existing—
refrigerators replaced by the project, I-existing

(2.8)

2.11



DISCLAIMER

This report was prepared as an account of work sponsored
by an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor
any of their empioyees, make any warranty, express or
implied, or assumes any legal Iiabiiity or responsibility for
the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original
document.



.

$

Appendix F

Occupant Density in NYCHA Housing Developments

The New York City Housing Authority (NYCHA) provided occupant count data for each housing
development in the 1997 project year in each of four age categories: children (O-9), teenagers (10-20),
adults (21-6 1), and elders (62 and older). This data is summarized in Table F. 1. The column identified as
“Elderly” has a value of 1 for those developments that are occupied mainly by elderly people (Oindicates
not elderly). To be assigned the elderly classification, the development must have an elderly/total fraction
greater than 0.25 and a totalhesidence ratio of less than 2.0.

In a letter from NYCHA to Pacific Northwest National Laboratory (PNNL), the official count of
people in all NYCHA developments was identifiedas431,500 people living in 173,660 units (2.5 per
unit). However, this count is know to be conservative because it is estimated that roughly 105,000
additional unofficial residents are in these apartments. Therefore, the best estimate of the true occupant
density in NYCHA developments is 3.1 [(431,500+ 105,000)/173,660] persons per dwelling unit.

F. 1



Table F.1. NYCHA Occupant Data for Each Development in the 1997 Project Year

Count per Family Fraction of Total Development Size
I IndexhmName i Elderly Child I Teen I Adult ] Elders I Total Child I Teen I Adult I Elders Dev I NYCHA Name I Families

1 I nil QKi Al ~AIUV 1 ANIIT II llCJC[Albany I o I 0.55 I 0.65

Betances 1 0 1 0.43 ] 0.69 i.30 “1
Campos o 0.40 I 0.71

Gravesend I o I 0.73 j 0.76
Haber I : ‘. j. ;.1 0.00 I 0.00

Langston I o I 0.66 I 0.61 I 1.19 I 0.20 I 2.66 I 0.25 I 0.23

Ilsaacs I o I 0.30 I 0.36 I

Mitchel o 0.46 0.50 0.93 I 0.36 I 2.25 I 0.20 I 0.22
Rangel o 0.43 0.47
Richmond o 0.93 0.80 1.16 I

LJCH 1 2134
IRY 500

GRAVESEND ! 6051

1.10 0.28 2.58 0.21 0.25 0.43 “., , “. rll-”1-1,” , , n,”” ,, I
Baruch I o I 0.45 I 0.62 1.18

I IOU
0.35 2.59 0.17 0.24 0.45 0.14 60 BARI

Berry o 0.34 0.38 0.88 0.47 2.06 0.16 0.18 0.42 0.23 52 BERI
0.21 2.63 0.17 0.26 0.49 0.08 285 BETANCES VI 145

1.43 0.34 2.88 0.14 0.25 0.50 0.12 286 CAMPOS PLAZA II
Chelsea

223
0 0.35 0.55 1.12 0.44 2.46 0.14 0.22 0.45 0.18 134 CHELSEA 420

Clinton o 0.49 0.63 1.10 0.39 2.61 0.19 0.24 0.42 0.15 123 CLINTON 742
0 0.47 0.69 1.09 0.33 2.58 0.18 0.27 0.42 0.13 69 COOPER PARK 697

Douglas-Add o 0.37 0.47 0.98 0.45 2.27 0.16 0.21 0.43 0.20 148 DOUGLASS & ADDITION 1420
Douglas-Reh o 0.37 0.47 0.98 0.45 2.27 0.16 0.21 0.43 0.20 148. DOUGLASS & ADDITION 1420

1.14 0.17 2.80 0.26 0.27 0.41 0.06 68 I
0.21 0.99 :“jtzj”?; 0.()() 0.00 0.17 ?.0;82. : 142 HABER I 368

Harlem River 1 0 0.33 0.31 0.79 0.42 1.86 0.18 0.17 0.42 0.23 147 HARLEM RIVER I &II 634
HighBridge o 0.57 0.67 1.19 0.25 2.68 0.21 0.25 0.44 0.09 HIGHBRIDGI
Hope 1. . . .0 0.33 0.54 1.00 0.47 2.34 0.14 0.23 0.43 0.20 247 HOPE GARDEI

0.45 0.08 168 HUGHES 494
llndependence ! o ! 0.82 ! 0.78 1.03 0.63 3.26 0.25 0.24 0.32 0.19 140 INDEPENDENCE 707

0.95 0.49 2.10 0.14 0.17 0.45 0.23 139 ISAACS 635
KingTowers o 0.47 0.54 1.09 0.39 2.49 0.19 0.22 0.44 0.16 30 KING TOWERS 1332
LaGuardia-Add ,, ‘ -j ,. 0.00 0.00 0.11 1.06 ‘1:;17’ ().0() (),00 0.09 : ‘:0.91 152 LAGUARDIA ADDITION
SethLow

140
0 0.73 0.78 1.25 0.20 2.96 0.25 0.26 0.42 0.07 169 Lnull ccl-l-l l?.+-

Melrose o 0.52 0.68 1.06 0.30 2.56 0.20 0.26 0.42 0.12 28 hltLHUSk 951
0.41 0.16 145 MITCHEL 1603

I 0.96 I 0.42 2.28 0.19 0.21 0.42 0.18 37 RANGEL(COLONIALPARK) 926
0.13 3.01 0.31 0.27 0.38 0.04 117 RICHMOND TERRACE 468

Sedgwick I o I 0.41 I 0.46 I 1.07 I 0.27 2.21 0.18 0.21 0.48 0.12 45 SEDGWICK 745
Smith o 0.29 0.43 I 1.09 0.57 2.38 0.12 0.18 0.46 0.24 27 Sfv

E I 662
NS 316

AJvv, oLln I 01/
,.-, ---- -—

/llTH I 1896
!4 I 0.10 I lsOuNDVIEW 12040 0.55 0.68 1.15 0.26 2.64 0.21 0.26 0.4

SouthBeach o 0.50 0.59 1.05 0.35
.—-

2.49 0.20 0.24 0.42 I 0.14 I 351SOUTH BEACH I 4171

0.50 0.56 1.01 0.41 2.48 0.20 @9’a fl Al nic

Wise :,: L 0.18 0.29 0.83 0.60 ;1 ,90 0.10 0.15 I 0.43 [ 0:31 “. I 1271V
.,,.

r) 31 n 34 n R7 r) 5?! 9iirl nl~ n 17 n Al I n 97’”. I 17A1V

——.
w.=” V.-T , u. , 6 ! 381ST.-NlCHOti-S” 147;.—

‘ NISE 386
m ,.-. --- ---- .--” ---- .“” - .,w - .,, ” ., ,”,-.,, ,, , JVSUR VEST POCKETS 383



PNNL-11991

No. of

-

QEEsnE

2

10

3

OffIce of Scientific and Technical
Information

J. Cavallo
Argonne National Laboratory
9700 South Cass Avenue
Argonne, IL 60439

D. Flack
Planergy of New York, Inc.
6766 Old Collamer Road
East Syracuse, NY 13057

T. Foley
5150 N.E. Wisteria Drive
Portland, OR 97213 ‘

M. Hanson
Energy Center of Wisconsin
595 Science Drive, SuiteA
Madison, WI 53711-1060

M. LaFrance
U.S. Department of Energy
Forrestal Building, MS 6A-1 16
1000 Independence Ave., S.W.
Washington, DC 20585

S. Bordanaro
New York Power Authority
1633 Broadway
New York, NY 10019
ATTN: L. Labruzzo

E. Alemany

Distribution

No. of

GQ@s

A. Meier
Lawrence Berkeley National Laboratory
MS190-2000
Berkeley, CA 94720

S. Morgan
Citizens Energy (EUA)
104 Landing Drive
Chapel Hill, NC 27514

S. Nadel, Deputy Director
ACEEE
1001 Connecticut Avenue, NW
Suite 801
Washington, DC 20036

10 W. Noel
U.S. Department of Energy
Forrestal Building, MS 6A- 116
1000 Independence Ave., S.W.
Washington, DC 20585

L. Palmiter
Ecotope Inc.
2812 E. Madison St.
Seattle, WA 98112-4863

M. Raymond
U.S. Department of Energy
Forrestal Building, MS 6A-1 16
1000 Independence Ave., S.W.
Washington, DC 20585

Distr. 1



PNNL-11991

N. Karins

New York State Energy Research and
Development Authority

Corporate Plaza West
286 Washington Ave. Extension
Albany, NY 12203-6399

J. Ryan
U.S. Department of Energy
Forrestal Building, MS 6A-1 16
1000 Independence Ave., S.W.
Washington, DC 20585

B. Steinmann
NYCHA
250 Broadway, Room 711
New York, NY 10007

E. Wisniewski
‘Consortium for Energy Efficiency
1 State Street, Suite 1400
Boston, MA 02109

Distr.2

QNsmE

55 Pacific Northwest National Laboratory

C. A. Anderson
P. R. Armstrong
T. L. Gilbride
J. B. Hollomon
M. R. Ledbetter
J. D. Miller (5)
G. B. Parker (20)
R. G. Pratt (20)
Technical Library (5)

K8-14
K5-20
K8-14.
BWCII
BPC1

K5-16
Kg-l;r

K5- 161
K1-061


