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MOT SO KET QUA NGHIEN C'U BUGC DAU MO PHONG,
THIET KE HE THONG TRUC DAO TRONG BUONG AP

TRUNG GIA CAM

MODELING AND SIMULATION OF HEAT AND MOISTURE EXCHANGE PROCESS IN INCUBATOR
AND CALCULATING SOME BASIC PARAMETERS OF POULTRY INCUBATOR

TOM TAT

Bai bdo trinh bay nghién ctu quad trinh trao ddi nhiét, &m trong budng dp va
tinh todn, md hinh héa, mé phong mot so thdng so co ban cia bo phéan ap triing
gia cdm bang phuong phap gidi tich va md phdng s6. Khi tinh toan thiét ké cac
chi tiét va may néi chung can lua chon mdt so thong so va dat tai trong tac dong
|én co cdu, st dung phuang phap gidi tich, xdy dung md hinh, md phdng dé kiém
nghiém kha ndng chiu tdi cla két cau bang phan mém Autodesk Inventor
Professional 2018. Két qua md phdng cho thay vat liéu va d day cla truc ddm
bao két cau lam viéc on dinh, tiét kiém va an toan.

Tirkhéa: Mé hinh héa; md phdng; tinh todn bé phan dp; thiét ké.

ABSTRACT

This paper presents process of heat exchange, humidity in the incubator and
calculation, modeling, simulation of some basic parameters of poultry incubation
by analytical and numerical simulation methods. When calculating the design of
components and the general machine, it is necessary to select a number of
parameters and set the impact load on the structure, use analytical methods,
model building, simulation to test the load-bearing capacity. of the structure
with Autodesk Inventor Professional 2018 software. The simulation results show
that the material and the thickness of the shaft ensure the structure works
stable, economical and safe.

Keywords: Modeling; modeling; Simulation; calculate the hamlet section;
design.
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1.DAT VAN BE

M hinh héa, mé phéng qua trinh trao d6i nhiét, &m
trong budng ap, tinh toan mot s6 théng sé co ban cta bd
phan dp bing cac phan mém hé trg (Autodesk Inventor
Professional 2018, Autodesk Autocad 2018...) giup giam
chi philam mé hinh thi nghiém, nang cao hiéu qua cta san
xudt trong ché tao.
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Nghién ctu tinh toan thiét ké cac bd phan dp co ban
cla hé thong: vé, khung d&, khay dung tring, quat dao
trén gid, hé théng cap nhiét dm, truc dao; tinh toan qua
trinh trao d6i nhiét, m trong budng ap tu d6 dua ra dugc
mo hinh todn hoc cla qud trinh trao déi nhiét 4m trong
vung chia tring.
2.NOI DUNG NGHIEN CcUU
2.1. Tinh toan lua chon, kiém nghiém bén cho cac chi tiét

2.1.1. Lua chon vét liéu cho cdc chi tiét

Tur viéc phan tich cac tai trong tac dung Ién chi tiét sau
do tién hanh lua chon cac vat liéu:

+ Vat liéu dé lam khay dung triing: gé.

+ Vat liéu dé lam khung d8, truc va cac chi tiét con lai la
thép C45.

Caotinh ctia thép C45 theo cac tiéu chudn nhu bang 1 va 2.

Bang 1. Thanh phén héa hoc clia thép (45

Micthé C(%) Si(%) | Mn(%) | P (%) S (%) Cr (%)
P min-max | min-max |min-max| max max |min-max
45 |0,42-0,50 0,15-0,35 | 0,50-0,80 | 0,025 0,025 |0,20-0,40
Bang 2. Cotinh cla thép (45
Méc Titu Do bén Do bén Do gian dai Do
the chusin dut dut tuongdéi | cing
P o, (MPa) | ¢ (MPa) 8 (%) HRC
TCVN
(45 1766-75 610 360 16 23

Lua chon vat liéu thép C45 theo TCVYN 1766-75 dé ché
tao cac chi tiét trong may ap tring gia cam. Co tinh cla vat
litu ché tao cac chi tiét dugc st dung dé tinh toan,
kiém nghiém dé bén truc nhu sau: thép C45 c6 gidi han
bén o, =610Mpa.

2.1.2. Tinh momen uén Ién nhdt cia truc va duéng
kinh truc

Do truc chju tai clia cac khung d& khay, khay triing va
trirng truyén luc xuéng cac gbi dé A, B, C. Quy bai toan vé
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dang thanh siéu tinh va vi tri ca luc tap trung dat & gidia
truc tai g6i d& B, luc tap trung P = 11782,3N. Tim cac phan
lyc tac dung lén truc bang phuang trinh chinh tac.
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K&t qua bién dang clia cac phan t cha truc nhu hinh 5.
Vay dudng kinh so bd ngoai la 6,5cm.

2.1.3. Mé phéng sé

M6 phong qué trinh chiu luc cda truc bang phuong
phap mo6 phong hé théng truc ddo bang phan mém
Autodesk Inventor Professional 2018 s6 véi vat liéu dugc st
dung thép C45, kiéu bai toan: bai toan siéu tinh hé thanh.

M6 hinh truc chju tai tap trung do tai trong cla khay
triing, trdng, ban than truc, khung véi tai trong tap trung
téng cong la P = 11782,3N; truc dugc d& bdi 3 gdi d6 cé dinh.

Két qua ki€ém nghiém bén cula truc dugc trinh bay bai
hinh 2,3,4va5.

K&t qua Uing suat trén cac phan t cla truc theo phuong
y nhu hinh 3.

Hinh 5. M hinh bién dang truc
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S dung ca hai phuong phép tinh toan bang giai tich va
mé phéng déu cho két qua la truc lam viéc én dinh va an
toan. Bang viéc st dung phuong phap giai tich, tinh toan
dugc hinh dang tiét dién truc hgp ly tir d6 thiét ké mo hinh
3D chi tiét va m6 phdng s6 dé kiém nghiém lai, lam can cu
cho viéc tinh todn xac dinh kich thudc hop ly vé hinh dang
két cau chi tiét truc.

2.2 M6 hinh héa va mé phéng qua trinh trao ddi nhiét
am trong buéng ap

M6 hinh todn hoc mé td qua trinh trao ddi nhiét &m
trong vung khéng gian chia tring dugc xay dung cho mot
phan t6 thé tich AV c6 dién tich bing dién tich mat cat
ngang cla vung chira tring A, chiéu day Ay tinh theo chiéu
chuyén dong clia dong khi tai toa do y tinh tir dau vao.

Goi ¥ la dé rébng clia ving khong gian phan t6 thé tich,
khong gian do khéng khi chiém ché la ¥. AV, tring va gia
d& chiém thé tich (1- ) AV, van t6c cla dong khi dugc xac
dinh bi:

@Wo

w=7 4)

VGi w, la téc do dau vao. Quy udc dong vat chat va nhiét
lugng di vao phan t6 thé tich mang dau ducng va di ra mang
ddu am. M6 hinh can bing khéi lugng va nang lugng trong
mot phan t6 thé tich dugc trinh bay nhu hinh 6.

Can bang khéi lugng cua dong khi Can bang khdi lugng cua trimg
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Hinh 6. M hinh can bang khai lugng va nang lugng

Do nhiét va 4m khuéch tan di qua don vi thé tich dugc
xac dinh theo cac hé s6 truyén nhiét va truyén dm khuéch
tan khéng déi theo chiéu trucy:

e

Q=N A 2 (5)
a

Dad=_Aad'pdra Aé (6)

Trong d6, A, va A, 1a cac hé s6 dan nhiét va dan 4m
khuéch tan, p,, 1a khéi lugng riéng va Ya la ham lugng 4m
cla dong khi.

D6i véi thanh phan thay déi, st dung phuang phap
Taylor va bd qua cac thanh phan béc cao ta cé:
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om;
Mpysay = Mpy = 5 FAy )
aD,
Dady+ay = Daay = 7" (8)
H, — Hy, = Jarp ©)
af,y+ Ay af,y — ay Y
. . _ 9¢
Qad,y+ Ay T Qad,y - a;d Ay (10)

Cac biéu thuc trén cho phép xéac dinh dugc phuang trinh
can bang khéi lugng va nang lugng ctia dong khi va tring.

3. KET LUAN

Trén cd s@ tinh toan bang phuong phap giai tich, tir két
qua kiém nghiém truc dung phan mém Autodesk Inventor
Professional 2018 s6 da dat dugc nhiing két qua sau day:

- Tinh toan so b6 dugc duong kinh truc.

- St dung phuong phap mé phéng s6 dé kiém nghiém
lai d6 bén truc trén lam tang thém do tin cdy cla cac két
qua tinh toan.

- Cac két qua tinh toan cho thdy truc déu thia bén,
phuaong phap tinh toan dé lua chon ra cac thong sé hap ly
cho két cau truc.

Tu két qud nay, cho thdy c6 thé ap dung phuang phap
trén dé kiém nghiém cac chi tiét dang truc, dam cla cac
thiét bi chiu tai khac dung trong hé théng truc dao.

Mé hinh héa, mé phdng qua trinh trao d6i nhiét &m
trong buéng dp bang mo hinh toan hoc cac phuong trinh
khoi lugng, phucng trinh dong khi can bang.
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