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A Case Study of Refrigeration Loads of Farm
Product Cold Storage
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Abstracts

The refrigeration loads of two cold storages at Northern California
have been studied. The calculated loads are as follows in percentages of
total load:

1) Heat transmission gain through walls, ceiling, and floor, 7~18.5%;
2) Air infiltration through refrigerator doors, 0.3~3.7%;

3) Heat from the product to be refrigerated, 25~42%;

4) Heat from lights, folklifts, and people, 2~3%;

5) Heat generated by fans, 44~52%.

The peak refrigeration loads occurred during the precooling operation,
when the load can be as 5 times or more as needed during storing.

The COP, Coefficient of Performance, which is heat taken from the
product divided by total electrical energy used, was found to be about
0.4 during the precooling period for the whole cold storage facility.
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LRI R R ¢ SIRER A
MET 6.8 BB 35°F LT
% " B R fp) TARSBREVER: BF- GAKEE 5’
- Polyurethane @47 o
BEVilterMil » GAISOHD 4 600 o o Polgurethane #AYS » R=
6 filMycom JEfE#t » £&50Hp 1 50 2425 > B o
2 , 2 14
250W BENRER » BELSE 4 (10,500W) 0.7 : 8” BEIBEME o
HLERB » 84 SHp 30 150 10347 : Bt » EER -
DEERS  §4 5Hp _ 39 195  1LpygsEE @l - 2~ BE~ Kiwifruit ~ B8
AEE Ak » §4 5Hp 2 10 Wild Rice) »~ fi5 ~ Cantelopes ~ 1§~ ZF%H
LHERER » 84 15Hp 2 30 °
BREASE (EFREW008) 1 5 1219854 Yuba rilEAREk
X oMb I E 4 B % E&B°F BE°F G °F
- 1,058 1 50.9 35.7 43.3
2 64.8 40.8 52.8
HE#5H8 » 6,000 1b 2~58 3 64.1 40.6 52:4
3,000 1b 1~28 4 — — —
o 5 . 82.7 52.9 67.8
—BEE 6 04.7 63.1 78.9
LSRRI » BoKER AR » SXERE 7 98.0 66.0 8.0
L) 8 92.9 60.1 76.5
2% R NHs s ﬁﬁ@ﬁﬁﬁ 45 psi (30°F) 9 83.8 57.3 70.6
34— 250kw BEMBMA » UEMLERN - 10 78.1 51.1 64.6
4150 Hp FE#EHZ & o 5 iapg B —257% » 50 11 59.1 41.6 50.4
% 5 759 + 100% o 12 48.4 35.9 42.2
19854 Lomo ABERBHRAERLE
B B i i 7] i i3 ¢ B HA&E (kwh)
1 55 500%5* 5 Kiwifruit 250,000 Flats** » #3&5008F 5 140,800
2 5783 500%5 3 Kiwifruit 175,000 Flats » #5400 5 #555,000 ft2 134,080
3 755 40045 5 Kiwifruit 100,000 Flats » #5250 3 1755, 000 ft2 126,880
4 B3 100 3 Kiwifruit 25,000 Flats » 8555005 ; #i155,000 f? 77,120
5 FFES20% 5 BTS 5,000 ft2 46,560
6 FFRS20%% 5 BT 2,500 ft? 29,600
7 BFRS250% 5 TSN ~ Bk ~ AU ~ %4529, 1165 145,600
8 P EA35045 5 45 AR5, 53016 5 4,000 (f552088) 316,800
9 BF#3500% 5 E R ER15, 44405 5 FES1,100MF 196,800
10 B #550045 5 Kiwifruit 527,000 Flats » 851, 50008 196,160
11 EFR350045 5 Kiwifruit 572,000 Flats s g1, 0000 223,360
12 B 7350045 5 Kiwifruit 512,000 Flats » #%550088 166,720
19854 & 1,800,480

ssx ezt U$149,239.00

* FREAR 4'x4 x4

** Flat: K4 1 Flat g8 Kiwifruit 7 £ » :}:%gf/ﬂﬁ% °

= e U§0.075~0.093.
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B2 BERRLEAR G, HE Bt B2
FAERABAMZEH -

LEBEMEAZR

B HE B A=176'X324'=57024 ft?
1/K=6.25
R=6.256x5'/;=34.4

# M| Ff % U=1/R=1/34.4=0.029
Btu/h—ft?—F

BATHER t =65°F

BEARE 4=34TF

H W & R S=9F
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% 3 B EAT=(t—t)+S=(65—34)+
9 =40°F
B E M A Q=UAAT=0.029%57,024
' 40=66,148 Btu/h
=19.4 kw=14,420
kwh/31lday
2. TR A 2 8,
HEEEE A=176x25=4,400 ft?
R=25 (&EREBR)
#AEH U=1/R=0.04 Btu/h—ft:—
HHEE S=4°F
HEE AT=(65—34)+ 4 =35°F
FEMA Q=UAAT=0.04x4,400X35=
6,160 Btu/h
=1.8kw=1,343 kwh/31 day
3L EA 2 2
JuigEE A=176x25=4,400 ft2
R=25
el U=0.04 Btu/h—{ft2—F
FEHBEAT=65—34=31F°
#HEMA Q=UAAT=0.04x4,400X31=
5,456 Btu/h
=1.6kw=1,190 kwh/31 day
AR A Z 2
HEKIER A=324x 2 Xx25=16,200 ft?
{4 E U=0.04 Btu/h—ft2—
HEHE S=6F°
2t B EAT=(65—34)+ 6 =37°F
MmEMA Q=UAAT=0.04x16,200x
37=24,000 Btu/h
=7.0kw=5,230 kwh/31 day
S A 2 :
3 m B A=57,024 ft2
M 4w U=0.1 Btu/h—ft?*—F
RAERHEE  t =62.5F°
F 3+ B EAT=62.5—34=28.5F°
#h B M A Q=UAAT=0.1x57,024%
28.5=162,520 Btu/h
=47.6 kw=35,428 kwh/
31 day
6. RZERBIRHEA 2B
BELERBEAE V=68x75x25=127,500 ft3
» BRFBIZ ASRENS » REFIZBEA

4% 0.0001 Btu/h—ft*— F » MR EHE
& Qs Sl
Qe=0.0001% (57,024 X 25) X (65—34)=4,420
Btu/h=1.3kw=967 kwh/31 day
TEME ‘
+RAGZEREBEMS Kiwifruit » EEME
W=7,216,000 1bs=3,608pg ~
H# C=1.0
BEAT=65—31=31°F
iR R Bl 2
Qa=WCAT=7,216,000%x1.0x31
=2.24x10® Btu=65,632 kwh/31 day
HTGRBEAE=182 kw (EHRLARISEK)
KPR BEAR =137 kw CETR%HR20K)
HEBH#EEZE= 88 kw (EHELARIER)
Kiwifruif ZrREMENREE » &
400 Btu/ton—day
B FLE T 2
Qz=400%3,608/24=60,133 Btu/h
=17.6 kw=13,108 kwh/31 day -
TREE Th 3k
Q=Qs+Qp=65,632+13,108=78, 740
kwh/31 day
8. KT 2 B .
EfS (Wild Rice) Rri# 50041 » 2+ AGZ
BT EEED » HrPREVEERITHET B eSS
AREA—RK » BRAERH 600,000 1bs » ki
56°F » %
KB 2 2
Q:=600,000x1.0X (56—34)=13,180,000
Btu/31 day=3,860 kwh/31 day
sz =3,860/24=160 kw (EKZHHE
ER24/NE)
9.8 K2
%2318 AR ERBXZHERKRMSER
12/ o /M » )
B % # Qu=0.25x12x42x31
=3,906 kwh/31 day
ARz =0.25x42=10.5 kw
ORI N=T -
REATIEARIOG » FRIE8INE»HEAT
fE25°K » E ABREES 900 Btu/h s ¥
ABBEH



Q10==900x10x31=279,000 Btu/31 day=
0.3 kw=61.4 kwh/31 day

1L R 4 2 3%
%3 T ARE=EHERRARKERE » FRT
87 /B » 38 Bill Thomas K » —Z
5,000 1b WEZEBNERR » FRXFEE36 kwh
o ¥t o HERIMEE L 2B

Q11=36 kwhx 3 X31=3,348 kwh/31 day

B2 REE=36/7x 3 =15.4 kw

2R EBE LB

#F— Lomo AE+ABERA AR L

238 EHAG FRERZBBERS 24

R o SHIGBENF=EREEY =K

3R - Filt » BT B HREP R &

RABZNOZEE - 55 BNH2E%E  RENE

INSEEZBER 3,100 Btu» i

Bz 2

Q12=3,100 Btu/h—hpXx5 hpx69x70%

=748,650 Btu/h=219 kw '
=162,90 kwh/3 lday

E—RULHERREZESR

1985

H W® A M HB oA (kw)  #MAR (kwh/3lday) AFESE (%)
1 RHETR ~ /Hil ~ T RAZE 77.4 57,610 18.5
IHETHMA 19.4 14,420
2HEEMAA 1.8 1,340
SHiEMEA 1.6 1,190 |
A ETERHEA 7.0 5,230
5.0 1 75 8 A 47.6 35,430
I 6. 25 B R 1.3 967 0.3
m7.& & # 105.6 78,738 25.3
LR gk v 3Ty — 3,860 1.2
NVEAAR S @8R~ BXZR 7,309 2.4
9.8 X 5.2 3,900
08 0.3 61
W = » 15.4 3,348
VRE # 219.0 162,940 52.3
i 311,424 100.0
ARIZEER 196,160 kwh
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— Alex Thomas Co. AERHANHEZE

Bt % H B

a m R A kh/30 day % toorh 300y %
IHBERE L THBMAZE 40,000 7.3 15,700 15.7
HEEMA 9,656 5,070
A 2,450 970
BILiEEA 2,320 910
B A »23% }ij
H s A 2,700
H AR EA 20,300 14,300
I HZERRREAZE 20,000 3.7 4,900 3.3
WE & # ‘ 230,000 42.2 43,200 28.6
R B ' 172,000
¢ @ (a0
IV EE PSR ~ BB B 14,500 2.6 3,200 2.1
¥ oE B ( 11,500 2,600 )
s ¥ 3,000 600
VA 7 241,000 4.2 76,000 50.3

2t 545,500 100.0 151,000 100.0
RRIZHAEE 582,600 171,300

. o SRR » TR 1/4 A23KEKE o BiRG BSEES L
» TR R HBB AT » SRR R )
A, —i S RETRRBREARNERM ©

BBRENZAHEATRBATE » BERI=H6
ZAHE ARBRP IR AR EREEZS - W
HBERTASEN BB E IR R R
T RBTT B TR Z AL » =WRETEAP » BUBAT S
M 2AN 2 52.3% 1 44.2% &K 50.3% o

AERENERZIEE T : OFEZERERLE
EE 2 SRS A R AR » BRERE
 QISRERAZ ERRRTABEZH » HH5E
B o ELHBEL (BERSH) » KR
ERFREREENRAZEERER 1~2AR/
o RPTRFRE RS AE » FUETTER 0.05~0.1
AR/ o REARBEENEERTRBERES
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B BT R BRI RS - FERE
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B o TEFRARE » EEMBME 4277 » FrpIRELG 3/4 >
TR EAE 1/4 » WRAMTILAZIREE » BHERZ
H iy o HEFEXEBERT » FEARERESuAE M H WA 30 S8R
AR » LT B A S AT Z AR R » 4T
WA RBEBRRTE LRI o HHLHER B RN
PR 2B e BRI R > Bl
RER RS FE 2B RBUER 0.4

R EREE S > BIE ~ R EA Z B A
T 7~18.5% o Hep R4 R HTMBHMA o
FIRE 2/ B T B T B B B 2t - LRI
DA P A Z B AR 2505 o AR
IFZAEBEM » SMERTRZ B GRERT KRR
SHELEA o

HREBYBEZNETR » FilZE N
BHRREEERS » EATNEPEGRAR 2
1.1% < (B2 » MRBRRES I ZERET » Rk
HAMBARR 5% - RRBIFB T2tk
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B. 5F8 Alex Thomas Co. % _
HABEZSEEMRBERS 880 Hpr #E
7% 1,420 Hp- 9 B 1 HE 9 A0AS%E oM
' FREMNBETEKREZS 9 ARZEER
£ 171,300 kwh » FFHEEEDIEHES 240 kw o
7 F25AE 8 A23ARUBTER Y o HI0KZEER
B 545,100 kwh » FIHEETIEES 757 kwo
PRERAEXRNGE B 8 AREERRSZA » &
26,400 kwh » R38R 1,100 kw o
W B A B RRAER R M
LU AG# » B7 B25AE 8 A230 BIE ~ ulk
~TRS » HIORZE BRATIRA ~ BES -
- DIEHEE RI7ES A8 REERSY » ORAE
AR BRI Az » AU BA AR ERE
ZTFe
20009 ARRAEZAE » 7T A25AE8 A23
ARREZESREEEY » T8 B8 HZHE
BRREAT » WHBEERSERMZ 1/3
' RAREFREZ 1/50
SEAZEFET  FHEERREARETRSE
A HOIRIBRGR » R TR « 1985 B kR
#7470 FHE (1,00080) BHARERTBMR

RS » Btk » AFNBEHZEHRAH
BEERE R0 500 AMEAEA ©
RS BRI 6 BiEf 7 % 20 Hp ik
B #3 AR 245,000 cfm - RAEZREAR
£ 245,000/6=40,800 cfm o 1985 4EfusiE it
829.3 RE » HpT0REAAHES » HITHASZE
S 829.3—70=760-kE=10,900 Alf=24
EEEE » (WS ERS 204 $5H » FHH—REA
BEAH  BitAEMZERERS 24,000,000 1b/294=
81,900 1b o Wt » R EMZEGHEES40,800/
81,900=0.5 cfm/Ib o
22 Mitchell 25 (1972) FUZRE RIS
EZRERBEINES » RPER : EHHAES

. 0.4 cfm/Ib K » MELTHREARLZ 7/8 HHHIAR

6 FIL2/N o (B2 » R IR ZE 1985 BUG 1R 34 s
s BRI B 2 BB e G AR T B & B4R

25/ » L L RFTFIBFH AR » HFERTHE

=X

LiBfosk » 1985 B EMETRR SRR ZARE

35°F » T 7/8 A2 MEER 36°F » i

ER 7/8 HIREE o

2.7 » ERBIFIRR » HERZWEBER -
SHBEMED » AR 2E  BLALWE » BLE
EEAORRRE » UBRRERD » BE LT -

ATA RS » EMENRE » 2RBRAS » HS
BREER -

F= AZBHERHRZRARERBRE

7% M H 2K R (h)

3 4 6 9 12 18 24
BE scfm/lb 1.0 0.7 0.4 0.2 0.15
98 » In, H,O 1.8 0.6 0.2 0.09
BE »cifm/lb 2.6 1.3 0.7 0.4 0.22 0.13
REE K > In, H;O 4.2 21 11 05  0.25
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