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Table 2 .... Comparison of Intemal Loads

1962 Guide And Data Book

$q Ft Floor/Person. .. | 20| 40 | 60 ] 80 100

pr?ssuri»e 8 typical hotel room which has interior bathroom

An important economy consideration for interior zoneg

Wt with all-air conditioning, and also for peripheral zones wif
/5a Pt Ch per Sq Ft or Tors per l00054ﬂ double-duct , is to nge for i 3} ‘,Lbepmpot:
tion of outdoor air, up to 100 percent of the total circulated,
3 | 15°T.D.fm/egfe ]1.23]0.93]0.82]0.7810.75 henever this will 1 without
Total Tons/ 1008 mft |4.1713.0 |2.72|2.58|2.34. oooover &”Th:: aford sullicient cooling the use of
g refr is freq the case in gpring and fall,
8 20° T.D. cfm/sq ft 1.40]|1.16[1.08]1.05)1.03 An example will demonstrate the large effects, even on in-
Total Tons/1000sq ft {5.0 {3.83|3.55{3.4113.17 terior sone demands, caused by heavy concentrations either
- f population, or of lighting (or other electric) heat sources
9 22° T. D. efm/aq ft 1.6811.47|1.3811.36{1.34 - b . : f
Total Tom/mm‘q“ 5.7314.60]4.32)4.18]3.94 'I‘betabg]ntmn presented is based on the following reasonable
12| 25° T.D. cfm/ 1.85|1.67]1.60]1.581.56 j
Total Tona/1 sqft. 6.6715.5015.2215.08|4.85
- 1. Minimum desirable ioéal air supply 0.75 efm/sq i
15 25° T.D. cim/eq ft 2.22{2.0411.98|1.95|1.92 5
Total Tons/ 1000 st 7.5 |6.33)6.05]5.00|5.66 o eosibleboat per person (average) 200 Bub
i 3. Latent heat per person (average) 200 Btub
T Tibeestod i condinioned sace 4. Desirable outdoor sir 0.4 cfm/sq ft
5. Qutdoor sir to be at least 10.0 ofm/person
6. Outdoor air conditioning 40 Btuh/cfm
An unport.ant load, freq ul overlooked in 7. Desirabl difference be- | 20 Fdeg, orlem
bmldmgs, is heat gain from piping forhot water services, tween mainiained ”‘d "“”"W air wm‘
will vary ly. In ing or other (for
eecmns where r.!encal work is done, the maximum density is (751?"““‘”’ and 64F mdw"""'b“lb)
approximately one person per 50 sq ft of floor area. Where 8. b dif-
there are private offices, dengity may be as little as one per- ference 25 deg
son pel;mﬁl)o sq ft. The most senous cages, howave.r, are t.he
OCCAsIO! waiting rooms, roomsg, -0; Table 2 sho: i b i
rooms where the occupancy may be as high as one person per  ternal loads, uﬁuxfﬁmm loads. -

~zo sq ft.
Ventilation Requnremems

There has been much variation in the rate at which outdoor
mrha.sbeenmtruduced [orucn&kztwn a term that may mean
ma.ke—up for exh 1, odor-control, pres-

(against inleal ‘eu:Pmdmgmwemsome-
times based on ¢fm per expected occupant (an acceptable
basia for cafeterias and other short-time use), aomeumm onsa

atated p tage of total air eirculated, and frequently on
c(m per square ioo?. of floor (the usual pmsent basis for office
have imp d 8s air-conditioning uses

grew; 10 years ago, 0.25 cfm per sq ft would have been as
well-accepted as 8 present rate §0 percent higher. Now 0.35

wOLScfmpersqftmaybeeonsxderedugoodpmentday'

it h cor ds quite well with the
quanhtle.s of pnmary air required, typically, for the opera-
tion of many modern induction air-conditioning units and
corresponds also with the 65 cfm, plus or minus, required to

Table 3 .... Proportional Distribution of Cocling Load in
Relation to Percentage of Giass in Sunlit Facade*:®

Glass in Facade % 25 1 50 75

People, Lights & Office Equipment} %, | 36 b1 22
Window Heat Input (max.) % 26 43 53.
Counditioning Outdoor Air % 23 17 14
Conduction through Walh %% 3 2 1
Miscellaneous - . %. | 12 11 10
Total % | 100 {100 |.100

§ i a Yo M :

COOUNG LOAD DISTRIBUTION
The proportions of total cooling demand chargeable to dif-
ferent factors will be instructive. An evalustion may be based

on any desired set of assumptiona. The following are for an
office building:

Floor area 100 aq ft/person
Electric heat 6 watts/aq ft
Outdoor air 0.4 cim/sq it
Outdoor air conditioning 40 Btuh/cfm
Glass in facades (mth good

inside Venetian blinds, or 25, 50, and 76%
equivalent)

- On these assumptions, people and lights will give out per
square foot of floor about 22.5 Btuh of sensible heat, and 2.5
Btuh of latent heat. Condmonmg of outdoor air brought in
for ventilation and pressurizing will absorb about 16 Btuh of
total heat per square foot floor. For the peripheral zone di-
rectly d to d to extend 14 ft inward)
the heat th ugh glass will ap te 20, 40, or 60 Btub
per &q ft of ﬂmr, for the three glass-percentages stated, re-
spectively. -

‘With average walls, wall conduction will approximate 3, 2,
or 1 percent of the total in the 3 cases. Miscellaneous allow-
ances (for fan-heat, duct heat pick-up, and a&fety factors)
will approximate not over 12 percent of the total.

For a sunlit facade (with blinds drawn),.the load analysis
is given in Table 3 for conditions of 25, 50, and 75 pemen"
glass in facade.

Table 3 deals only with peak cooling demand. As window
solar heat loads grow larger, the type of air-handling scheme
thatwﬂlbemusf,econom:ml may-also change.

Public Building Air Conditioning

INSTALLATION COSTS
The installation costs of air-conditioning b ildings of the

197

Table 5.... Estimated Cost for Air Conditioning Systems
Schemes I, 1, 11l and IV—50%, Glans

multirom type fall under three main heads:

' " at v
1. Central Refrig . A bie present-day cost inind
wouldbe“ﬁﬂwmper ton of refrigeratio Per Floor
ymml “Yhis meludes famsand o Lo LAC Tons 57 52 52 52
Interior AC Tons 26 268 26 28

drives, cooling and heating
here used), ducts, ﬁlu:m, ouﬂeta, augtomatic eom.roh,
:xmh':u.s(twvenuhunn, pipe connections (also thermal and acoustic
insulation;
Odw’l'mda Work. Electric power supply and wiring, drain-
.gganndh\sh—wnmwnnwnona,n ill-enclosures, and the like.

Basis for Cost Analysis

For a multistory office building, under typical metmpohun
conditions, an attempt to analyze the cost of installation has
been based on the following four schemes, 28 affected by
relative proportion of sensible heat load from windows:

1. Adaubb-duasu-ausymm,wﬂbwnuonedmmnxbam
under windows for peripheral zones, plus a eingle-duct system
with sone reheat for inside zones.

11 Metal radiont and acoustic ceilings for cooling and heating
heral zones, plus & uct system for all parta of the
T, mned byuﬁoom, a.ud by penpheral and interior zones.

1. Fan-col units under windows for periphezal zones, phes

s &in, uct system with sone reheat for mtanor zones.
units under wind for p
the lama !mgle-duct gyatem for interior sones.

In all but the Scheme I, piping is separately zoned for each
major facade, mgnnvengeofmthermostntwmhtwu

mnes, plus

. units.

Estimated costs are shown in Tables 4, 5, and 6 for a tall
building, about 300 X 80 ft in plan with principsl exposures
north and south. Peripheral zone areas would amount to
abost 10,000 and the interior zone areas to sbout 8000 net
8q ft per floor (for the four systems Schemes I, II, III, and
TV considered).

Toble 4 ... . Estimated Cost for Air Conditioning Systems

Schemes |, fl, il and IV—257, Glass
Schome i "’ " w
Per Floor
Peripheral AC Teons 43 40 40
Interior AC Tons 28 26

26 26
Ducted (S&R) Ctm | 60,000 { 32,000 { 26,000 | 27,000
Central Plant Cost ~ $ | 31, 1000 | 30,000 | 30,000 | 30,000

43,000 | 43,000 | 40,000 | 43,500
$ | 12,000 | 12,000 | 12,000 | 12,000
¢ | 13,000} 9,000 | 16,500 | 10,000

“Interior AC System
Elecri, Plumbing, &

Ducted (S&R) Cfm | 75,000 | 45,000 | 26,000 | 29,000
Central Plant Cost  $ | 36,000 | 34,000 34,000 | 34,000
Peripheral AC System

Cost s | 51,000 | 51,000 | 42,000 | 45,500-
Interior AC System -

Cost. 12,000 | 12,000 | 12,000 12,000
Electrie, Plumbing, &

Miscel. . %1 15,000 § 10,000 | 17,500 11,000
Overall Cost $ |114,000 {107,000 {105,500 {102,500
Cost, per Sq Ft $| 6.35 | 5.95 | 5.8 | 5.70

Seo footnotes undsr Talde 4.

Owning and Operuhng Cost

The estimated costs presented refer to initial costs only,
but annual owning or operating costa will vary in & some-
what parallel manner:

L. Operating labor will be a fairly defiriite quantity for a given

2. Fixed charges will of course bear a definite ratio to invest~

3. For a given location and climate, operating costs for Te~
frigemﬁon t.self)mubemvapomonwlmmo(uaemd

ot mayimum fnsialled tons, but average tons in use.

4 ting costa for cooling towers, ﬁlteri umps, ete., will
be about in proportion to capautﬁof plant an &un

Openungeosutor(m be in pro; montoc{m,fa.n
static }mmuu, of use; a doub e-duct. system, for
with its ' i and much greater
dma[dwhdurwﬂ.lusoonsl mblymompowernhanum—
duction system. Radiant ceiling sysiems, generally, will be lowest
decmceommpton

The foregoing analysis was worked out primarily for office

Toble 6 .... Eshmuted Cost for Air Conditioning Sys!em
" schemes I, U, lil ond (V—75%, Glass

Ovem.llCost s | 99,000 | 94,000 | 98,500 | 95,500
C@WSqFt s| 550 | 52 | 548 | 5.30

Note A—Daouble-Duct CFM includes 100% cold-deck and 00% hot-deck
duct capacitin.
1}\(!- B—Al ducted CPM ﬂmmb

e O ~Radiant mu-dmdwmmue?
ueoustic mx;ntbuddedw schames.

Nate D—E&n: I (ander *Misc.”) includes drainage and electrio con-
ml{.;:ll—mu':'m are indfuded under Miscellanecus in Schemes L,

Note F-—With modersta-sized windows, it is ususlly economical

aip -‘:u.ryw-m-pt munln;‘nmhde'lﬂndmbung:

uw.u..,,\,.,.,,dm‘ﬁ':‘ consequently

mdm omt of| e Tasra-overs 1n oeings (A sach caate) becomace aa
cost

N-co—l pderstood that thess values will yary with diffevent

I s b godecs umad:a el aa with locality, t7pe. pad

ey ol e comdes o cormpacative, caly.

Scheze ! " n [ig
Per Floor )
Periphersl AC Tons 74 68 68 68
Interior AC - Tons 26 26 26 2% -
Ducted (S&R} Cfm | 91,000 { 53,000 |-26,000 | 31,000
" Central Plant Cost  $ | 44,000 | 41,000 41,000 | 41,000
Peripheral AC Bystem i

Cost s | 59,000 | 55,000 | 59,000 | 50,000
Interior AC Bystem -

Cost y 12,000 | 12,000 | 12,000 | 12,000
Electrie, Plumbing, & .

Miscel. $ | 17,000 | 12,000 | 18,000 12,000
Overall Cost $ [132,000 (120,000 [120,000 (115,000
Cost, per 5q Ft . %) 735 6.68 6.68 £.38

Bee footootes under Table 4.




