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Abstract

Pneumatic Refuse Collection (PRC) system and it’s machinery components are briefly introduced,
which is new means of the city refuse collection, and two equations which can be used in
estimation of required pump house power and total construction cost of the PRC system are
shown. And the economic feasibility of the system is studied at high density residential area
in Seoul. In this work the PRC system is compared with the compactor truck collection system
which has more advantages than the common truck collection systems and it becomes clear that
the PRC system is more economical than compactor truck system in Korea, too; with 20% of
annual wage increasing rate the break even point comes after 4 years; with 10%, it comes after
6.5 years; the PRC system has 40 years life cycle. And the time when the break even point
would be on the first year is estimated to be 9 years after from now under 10% wage increas-
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ing rate.

1. PRC System
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Valve 7} =33l Bk 94 HEAHY 93% Handle
o |
(4) Inlet Valve(dd 4)
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st % $ P M|E ®oE R|®R B R FHNERR | R ®
Jersey i 486 — 5. 3(1&) 110. 054 /F 30
Morinomya 896 700 m 15.0C » ) 167.0 44
H =y 3,000 5, 750 m 20.0C » 3 67.0 35
Husby/Akalla 6,000 15,000 m 36. 3(& Y /) 36.3 40
U.S. 5,000 914 m 20.0C » ) 20.0 9

U.s. 5, 000 8,000 m 53.00 » ) 53.0
U.s. 475 — 102.0C # ) 102.0 1
Sweden 2, 500 — 40.00 » ) 40.0 59
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% 2. Pipe #ER0ll ¥3 Pipe By ZO[E RER
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TR A= ofste EAC A TWhdl:s B
7 Be 49 o FY¥ FI5 6.4kg/
day, B2 1.28kg/cap. day 24 1 H #&HHE
< F¥3 ¥ 33ton/day o] &3l

2. Compactor Truck

Compactor Truck -2 #FHER HEHzA 4
BAA 74 de fHHsE BRE2A Qi
7l Bk MK EEFFE BRSI3E compaction WEES: X
T B BEE 4 e A B9 3
. compactor truck & EHEFE 5~4 57+
A EEFE HEISRE —g% truck ¥} 1[E HE
Bol whom —i% truck 8] 7% E#LE AL
489 AHE 2EE=R S} compactor truck
8 A 349 Ah2mA ¥ Whstmnz
fgryel =, =3 WHE - Rizh QS Mk
flernz #4gpyelet. A & BlfE compactor
truck & A —3 gl FEES L gloe o

#* 3. PRC system 2| &S 518t o2l OjmlECLHX]

of 3t E H H 4 it s of 5 = H H 4 it ]
A ¥ ok = = 1,584 + 3 of s E 329
4 9 ” 360 Z 3 ” 312
o kA ” 576 3 A3 ” 160
< 3 ” 360 A ” 112
T ¢ 7 588
A R ” 750 i 5 1315
¥ 4. 2|5 ointE Mk EEFTHEHE

ol s} & B 1 & W B Bt OB B BEBEH B IAE SR
Al 8 o s E 1,584 10. 0 ton/day 6.3kg/day 1. 26 kg/cap-day
g ok ” 588 4.5 7.7 1.53
A F ” 376 2.0 5.3 1.06
u & ” 276 1.5 5.4 1.09
3 A ” 744 4.5 6.0 1.21
9 = ” 576 3.5 6.1 1.22
= 3 ” 312 2.5 8.0 1.6

Fa it 4,456 5 28.5 ton/day 6.4 kg/day 1.28 kg/cap-day

* BRI & olslE B HRER EESR
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% 6. Compactor Truck o] TAC B 75l7| I8t #£#& 3= 73 2}
Ay % .' % i
: #* 7. PRCSystem 2| TAC 8 #3517 25 ik
Compactor Truck Cost | 2,400 A5<1*
Compactor Truck 4= | 54 A 7 #*% #
Truck % AR 3% PRC System 4% 40 %
Truck & BEFEESR 5ton/day Tz & 9 4
HEH AR 18,0009/ 7 (4] &2 ) Supervisor 1% 0EL/R
Truck #E#E 3 009%/5 Operator 24 24w
De?reciaticn . Straight line method Container driver 14 18~
Maintenance & Repair | 10%/yr Blower running time 3EEME A, BRI el )3
* 10705 2 8 i Maintenance & Repair 2%/ yr
%ﬁﬂ(@zﬁ’:ﬂ BhnEs 2591 /kwh
2 =023 nEHY TACE o X2z K Container &% 1, 0004 /11235
AAe. (@ BRRe) B Interest) * RLFRE % 65 28
TAC=(6.6)((7-2X10%) + (2. 4X10%)i
n or ~1)9 u) ) #T o PRC
+ (6. 48% 10 (1+57) DY fEE D E 7Y KiETel
System 9] z %9 TAC & slgRo= FRi
+(1.1><106)(1+——) (L. 03 o}

(3
(2) PRC System 2| £MER(TAC)
PRC System &] TAC = skals] $13F it
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+ (1. 27><1o7)(1 s )
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¥ 8. Compactor Truck 2t PRC System 2| ERIER H#E

Systems i ¢ 1979 F & 1044 20 304EHK 405tk
PRC TAC 1.8 &4 2.0 2.6 4.2 7.9
IAE F4m 5769/A° 641 827 1, 350 2,520
Compactor TAC .13 1 2.5 6.7 20.4 67.0
Truck IAE J 4 3634/A4 800 2, 140 6, 540 21, 400

n — (3 n

n k "
+@.2x109 1091+ =)

9
(3) Compactor Truck ¥ PRC System 2| Hi#

#£(8), (NE FIE F System & HEZI] $
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@ ABE EIEE)  10%/yr~20%/yT
@ #HEHE ¥HI Interest(s) : 8%/yr(AF
ol BUE BAG #EC] BaAA 4R A
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o {&F &S wet)
@ #REE |mER (k) 1 P 5%/yr
@ TR EE ) B 5%/yr
EE mETA KRB (r=10%4 7Z-%)

10000 e

Assumptions
1.1 = 0%

2.h=k =58
S !

£

1 Compastor Truck
Collection System

//(

-

0
1975 6.5 10 2 » Lyr

year

monthly cuilection cost per caput, W/cap.sonth

\

|
|
1
|
|
t
FRC Symtem ‘
i
|

Fig. 11. Comparison of PRC System with Compator
Truck Coliection System.

*'CE Cost Index ¢| 4£7F## % 3.9%, CE EquipCost

(1.6x108) 3+ (9.6x105) EA » & kT A4

steret ®17E M 2 3 1979 43

+ (1. 1> 10% (1. 05)"1(1. 03)" (10>
ROE
TAC=1.6X108+ (1. 27x 1070 (1. D~
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Fig. 11 o] 5% Plot 3 AolH ojw 5
i 6.5 F 0 =4 Bl4EEH PRC System
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2 k] ol
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59 F 10%2 3¢ # £ 9FEEA s

# W

(1) PRC System ¢| FiE@h 2 fmaie o
28 5 Rl A HET 5 Aok
Hp=3Md+60d+15

Index & £FEME 4.4%E &% A0AD, 10OA
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System 3} Compactor Truck Collection System
o EREEES Tt F System & HEELY
o}
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54, 6.5 820 24 FEfy 404 PRC System
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(4) A% 5IERS £58 15%2 KEstd
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£ A i 3%

(COST] PRC System ¢] ##mE%%, (W)

(COST/m] PRC System ¢} Eifiy =o|% m:y
%! (W/m]

d BiEEERE (km)

d, ” , [ft]

d: BAEY EEe KT ol %
(ft]

ds a4 [ElEgsl= FEEE, (ft)

E., EHRA &I BHAAY friction
loss, [lbe-ft)

E., ol fR3E HEEA A4 friction
loss, [lbg-ft]

Enx, Acceleration energy, (1bs-ft)

En, Vertical lift energy, [lbs-ft)

En, Horizontal-run energy, [1bs-ft)

3 HEZ7el) A1 2] energy loss, (lbe-ft)

&3} ¥ERES friction coefficient
ENHBERT, (ba.-ft/lbs-sec?)
WK s, (%/yr)
BB #HI T (%/yr)
PR Bz, (%/yr)

PRC System ¢] FE#EIER, (m)
EEFFS] EEFE, (lbn/sec)
BEFTS] ®&&E, (ton/hr)

&, Gyr)

x§§ha~ﬂ-x~ag'~sm
Ed
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R AP, (ft]

TAC Total Annual Cost, (3/yr)

v RIE, (ft/sec]
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