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NGHIEN c{{u KHOA HQC KY THuAT

XAY DUNG HO DUONG CONG “BO AM CAN BANG”
CUA LUA TREN PO THI TRAC AM

CONSTRUCTION OF EQUILIBRIUM MOISTURE CONTENT CURVES FOR PADDY RICE IN PSYCHROMETRIC CHART
Pham Tuén Anh
Khoa Céng nghé Thuc Phdm, Pai hoc Néng Lam TP.HCM
DT : 08.8960871 - Fax : 84.8.8960713

Abstract::

The equilibrium moisture content curves for
paddy rice were constructed in psychrometric
chart based on theoretical and empirica formulas
of thermodynamics. In order to realize these
curves, three tables which express the relation of
humidity ratio d and dry-bulb temperature Tk were
calculated with the aid of MS Excel. For conve-
nient uses in vietnamese conditions, these curves
and chart were drawn in the ranges of tempera-
ture from 20 to 50°C and of humidity ratio from
0,005 to 0,040 kg/kg dry air.

Gigi thiéu chung:

Trong khi khdo sat ciac qud trinh cé su tuong
tac gita nong san thuc phdm va khong khi nhu
say, bdo qudn, thi cdc thong s6 clia trang thdi cin
bing la mot dai lugng quan trong. N6 cho ta biét
chiéu huéng di chuyén cia 4m, cudng 4§ cia qud
trinh nay... Tif cac kién thic Ay, ngudi ta c6 thé xay
dung nén cdc ché& do van hanh, thiét k& cdc hé
thong, tinh todn cdc chi tiéu kinh t& ky thuét...

Véi san lugng hang nim khoang 30 triéu tdn
lia ctia nudc ta thi viéc so ché va tdn trit c6 mot
tAm quan trong dic biét. D& c6 thé 1am t6t hon nita
cong tic nay, viéc xdc dinh cdc thong s6 § trang
thai can bing “khéong khi - lia” va trinh bay ching
nhu thé& nao dé viéc sit dung duge dé dang 1a mot
viéc bic thiét.

Muc dich chia bai viét nay 1a trinh bay cach xay
dung ho dudng cong “Pd 4m can bing” (ACB) cla
lda va trinh bay chiing trén dé thi tric 4m, dong
th&i méi quan hé clia cdc thong s6 chinh cdn duge
thé hién dudi dang cdc bang s6.

Phuong phap va phuong tién:

Ho dudng cong ACB dugc xdy dung trén dé thi
trdc 4m nghia 12 trén hé truc toa 46 Tk - d. Diéu
nay budc ta phai tim ra méi quan hg¢ hAm s6d =X,
(Tk). Piéu nay duge thuc hién bing cach véi mdi tri
s6 ciia dp Am X, ta di tinh cdc gid tri cia 4 chua
hai d ing vé6i cdc Tk khéc nhau. Tit 86 ta thu duge

mot bang s6 liéu va dung duge dudng cong ACB.
Tién trinh tinh todn va v& cdc dudng cong duge
thuc hién vdéi su trg giip cia MS Excel 97.

Qua trinh tinh toan dugc thuc hién qua cac bude

sau

+ Tit Tk, ta tinh dugc 4p sudt riéng phdn ciia
hoi nudc & trang thai bao hoa ps tuong ding béing
cdch dung cong thic [1] :

A+BT+CT*+ DT +ET"
FT-GT® (1)

ps
1 =
n ( R )
+ Do 8m tuong ddi ctia khong khi RH dugc xac
dinh dua vao cong thiec ciia Chung - Pfost [2]

Yeb = 0,29394 - 0,046015 In [(Tk + 35,703) . In RH ] (2)

+ Ap suét riéng phdn ciia hoi nudc trong khéng
khi pv dugc tinh theo [3,4]

pv=RH ps (3)

+ Cubi cung, 4o chia hdl d dugc xdc dinh tu
[3,4]

d = 0,6219 pv 4)

patnt — pv

Dé viéc sitdung dugc thuan tién hon, ta mod phong
c4u tao cla cdc d6 thi trdc 4m biing céch vé thém

cdc ho du’dng cong “Do Am Tu’dng Do6i” RH va

“Entanpy i bidu dién cichamsé d= RH_ (Tk)
vad =i, (Tk) trén cing mét d6 thi. Cach x&y ‘dung
céc du&m g cong nay ciing theo cing mot nguyén tic
nhu ho dudng cong ACB.

D& phi1 hop vdi diéu kién thuc tién & Viét Nam,
d6 thi dugc vé Ung vdi cdc gid tri cia Tk trong
khoang 20 - 50°C va cla d trong khoang 0,005
dén 0,040 kg/kg khong khi kha.
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Ké&t qua thao luin:

Két qua thuc hién cua phép tinh ham d = X,
(Tky ung véi cdc gid tri ACB tir 10% dén 30% du'dc
trinh bay trén bang 1. Cédc bang 2 va 3 1a két qua
tinh todn cdc ham s6 d = RH (Tk) va d =i, (Tk)
K&t qua téng hop duge bidu didn trén Hinh'1.

Trén hinh 1, cdc dudng cong ACB dugc bidu

dién bing nét lién, cdc dudng cong RH dugc bidu
dién bang nét gidn doan. Ho dudng cong i duge
biéu dién bang nhing dudng chiic xudng va gén
nhu thing.

Tu d6 thi nay ta c¢6 nhitng nhan xét sau :

+ Cdc dudng cong ACB thudng c6 d déc 16n
hon cdc dudng cong RH k& can. Tuy vay su khéc
biét nay chi ddng ké khi ACB va RH bé (ACB <
16% va RH < 80%). Trén khoang giéi han nay, hai
ho dudng nay gén nhu song hang nhau.

+ Khi ACB > 20% thi du‘img cong ACB gin
nhu trung véi dudng cong cia khéng khi &4m bio
hoa (RH = 100%). Diéu nay c6 thé giai thich tai
sao trong mét s tai liéu, ngudi ta cho ring khi
ti€p xiic véi khong khi ¢6 nhiét do Tk, vat thé s&
¢6 nhiét d9 Tu, trong khi thuc ra thi nhlet dé cha
vat bé hon Tu va dj chénh léch nay ting khi dé
am ciia vat thé giam.

Ké&t luian:

Ho du’fmg cong ACB da duge xay dung trén 44

th1 tric &m c6 thé sit dung dé thay thé& dé thi trdc -
&m khi khdo sét cdc qué trinh c6 sy tuong téc
gilta lda va khong khi nhu sdy, bdo quan. C4u tric

cda d6 thi khéng phitc tap, sit dung thuén tién dé&
dang.

Chui thich cdc ky hiéu:
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d 46 chia hoi cia khong kh1 kg/kg khong khi
kho

-t entanpy cua khdng khi, kd/kg khéng khi khb

patm A&p suit cia khc‘mg‘khi, Pa

ps  &p suét riéng phén cta hoi nuée trong khong
khi ¢ trang thdi bao hoa, Pa

pv ap sult riéng phan cua hai nude trong khéng
khi, Pa

RH  d6 4m tuong d6i ciia khéng khi
T  nhiét do khs, K

Tk nhiét 4 khs, °C

Tw  nhiét 4% bau uét, °C

X d9 4m cia lia (co s& kho) -

Y d6 d&m cla lda (co sd u6t)

Céc hé s8 clia cong thie (1): R = 22105649,25; A = -

27405,526; B = 97,543;

C=- 0 146244; D = 0,000 125 58; E = 0,000000048
502; F = 434903 G= 00039381
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Bang 3 K&t qua tinh toén ciia hamd = RH; (Tk)
RH (%)
Tk (°C) 50 60 70 80 90 100
20 0,0073 - 0,0087 0,0102 0,0117 0,0132 0,0147
25 0,0099 10,0119 0,0139 0,0159 » 0,0180 0,0201
30 0,0133 0,0160 0,0188 0,0216 0,0244 0,0272
35 0,0177 0,0214 0,0251 0,0289 0,0327 0,0365
40 0,0235 0,0284 0,0334 0,0385 0,0436 0,0488
45 0,0309 0,0374 0,0441 0,0509 0,0578 0,0649
50 ! 10,0403 0,0490 0,0579 0,0671 0,0765 0,0862
Béng 1 K&t qua tinh todn ciia ham d = X; (Tk)
X (%) 10 12 14 16 - 18 20 25 30
Y (%) 1.1 13.6 163 19.0 22,0 25.0 33.3 429
Tk |RH (%) d |JRH¢%| d RH%) d |RH(%) d [RH(%| 4 |RH&)| d [RH®%)| d RH (%)  d
20 | 385 |0,0056| 57.6 |0,0084| 733 [00107] 844 [00123| 91.3 [00134] 954 |0,0140] 99,2 | 0,0146 599 | 00147
22 39,8 |0,0065| 58,7 {00097 74.‘1 0,0123] 84,9 |0,0141| 916 '|0,0152} 956 |00159] 99,3 |0,0165{ 99.9 0.0166
24 41,0 |0,0076] 59,8 |0,0111] 74,8 |0,0140| 853 |00160] 91,9 100173 95,7 |0,0180| 993 0,0187{ 99,9 | 0,0188
26 422 ]0,0088] 60,8 |0,0128] 75,6 |0,0160| 858 |0,0182} 92,2 |0,0196] 95,9 | 0,0204 99.3 10,0212| 99,9 {00213
28 434 |00102] 61,7 |0.0147] 76,2 |00182] 86,2 |0,0207] 924 |0,0222] 96,0 {00231} 99,3 :]0.0239 99.9. 0,0241}
30 | 445 |00118] 62,7 |0,0168] 76,9 |0,0207] 86,6 |00234] 92,6 [0,0261] 96,1 {0,0261] 99.4 |00270| 999 |0.0272
32 45,6 1001361 635 |0,0191} 77,5 | 0,0235 86,9 [0,0264] 92,8 [0,0283{ 96,2 |0,0294| 99,4 0.03M 99,9 ‘| 0,0306
34 466 |0,0156| 64,4 |0,0217 78;0 0,0266] 87,3 |0,0299;7 930 }0,0319| 963 0.0331 99,4 10,0342| 999 |0,0344
.36, 476 ]0.0179) 652 }0,0247] 786 |0,0300| 87,6 |0,0337| 93,2 [0,0359{ 96,4 |0,0373] 994 } 0,03851 99,9 |0,0387
38 ’ 486 |0.,0204] 659 {0,0280] 79,1 |0,0339] 87,9 |0,0379| 934 |[0,0404| 965 ] 0,0419] 994 0,0432] 99,9 }0,0435
40 495 [0,0233] 66,6 |00317] 79.6 |0,0382] 882 |00427] 936 |0,0454] 96,6 |0,0470| 994 |0,0485] 99.9 0,0488
42 | 504 |0.0265| 67.3 | 0,0358| 80,0 |0,0431] 88,5 | 00480 937 [0.0510] 96,7 |00528] 995 |0.0544] 99.9 |0.0547
44 | 51.3 |0.0300| 680 |00405] 80,5 |0,0485| 88,8 | 00539 939 |00673| 96,8 [0.0592] 99,5 |0.0Gi0| 99.9 |0.0613
36 | 522 |00341] 687 |0,0456| 80,9 |0.0545] 890 | 0.0605] 940 |0064Z| 969 |0,0664| 995 |0,0083| 999 |0.0687
48 53,0 {0.0385| 693 | 00514| 81,3 10,0612} 89,3 |0,0678] 94,2 |00720| 96,9 |0,0743] 995 0‘0765 99.9 10,0769
50 538 |00436] 69,9 |0,0578] 81,7 |0,0687] 89,5 |0,0761] 94,3 {0,0806] 970 |0,0833] 99,5 |0.0857 29,9 |{0,0861
Bing 2 K&t qua tinh todn cia ham d = i; (Tk)
- i (k/kg khong khi kho)
°C) 30 40 50 60 70 80 90 100 110 120 130
20 | 0,0039 | 0,0079 | 0,0118 | 0,0158 | 0,0197 | 0,0237 | 0,0276 | 0,0316 | 0,0355 0,0395 | 0,0434
25 | 0,0019 | 0,0058 0,0098 | 0,0137 | 0,0177 | 0,0216 | 0,0255 | 0,0295 | 0,0334 | 0,0373 0,0413
30 0,0038 | 0,0078 | 0,0117 | 0,0156 | 0,0195 | 0,0235 | 0,0274 } 0,0313 | 0,0352 0,0391
35 0,0019 | 0,0058 | 0,0097 | 0,0136 | 0,0175 | 0,0214 | 0,0253 | 0,0292 | 0,0331 0,0370
40 0,0038 | 0,0077 | 0,0116 0,0155 | 0,0194 | 0,0232 | 0,0271 | 0,0310 | 0,0349
45 0,0018 | 0,0057 | 0,0096 | 0,0135 | 0,0173 | 0,0212 | 0,0251 | 0,0290 | 0,0328
50 0,0037 | 0,0076 | 0,0115 0,0192 | 0,0230 0,0269 | 0,0308

0,01563
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