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woc ta dang budce vao thot ky céng nghiép hoa, hién
dai héa nhdm dwa Viét Nam trd thanh nwoc cong
nghiép vdan minh, hién dai.

Trong su nghiép cdch mang to Ién dé, céng tdc dao tao
nhdn lwc ludn git vai tro quan trong. Bdo cdo Chinh tri cua
Ban Chdp hanh Trung wong Ddng Cong sdn Viét Nam tai
Dai hoi Pdng toan quéc ldn thit IX dd@ chi ré; “Phét tri€n
gido duc va dao tao 1a mot trong nhitng dong luc quan trong
thiic ddy su nghiép cong nghiép héa, hién dai héa, la diéu
kién dé phat trién ngudn luc con ngudi - yéu 6 cad ban dé
phdt trién x4 hoi, tang trudng kinh t&€ nhanh va bén virng”.

- Qudn riét chii rruong, Nghi quyét cda Pdng va Nha niudc
va nhdn thitc diing ddn vé tdm quan trong cuia chuong trinh,
gido trinh doi véi viéc ndng cao chdt luong ddo tao, theo dé
nghi cia So Gido duc va Ddo tao Ha Ngi, ngay 23/9/2003,
Uy ban nhdn ddn thanh phé Ha Noi dd ra Quyét dinh so
5620/0D-UB cho phép S¢ Gido duc va Pao tao thuc hién dé
an bién soan chuong trinh, gido trinh trong cdc truong Trung
hoc chuyén nghiép (THCN) Ha Noi. Quyét dinh nay thé hién
si quan tam sau sdc cia Thanh wy, UBND thanh phd trong
viéc ndng cao chdt lwong ddo tao va phdt trién ngudn nhdn
lue Thu déb.

Trén ca so chuong trinh khung cua B¢ Gido duc va Dao
tao ban hanh va nhitng kinh nghiém rit ra t thuc 1€ ddo tao,
$6 Gido duc va Bao tao dd chi dao céc truomg THCN 8 chitc
bién soan chuwong trinh, gido trinh mot cdch khoa hoc, hé



thong va cdp nhdt nhitng kién thitc thuc tién phit hop véi doi
twong hoc sinh THCN Ha Noi.

B¢ gido trinh nay la tai liéu gidng day va hoc tdp trong
cdc truong THCN ¢ Ha Noi, dong thoi la tai liéu tham khdo
hifu ich cho cdc trudng ¢é dao tgo cdc nganh k3 thudt - nghiép
v va dong ddo ban doc quan tdm dén vin dé hudng nghiép,
day nghé.

Viéc 16 chite bién soan bo chuong trinh, gido trinh nay
la mot trong nhiéu hoat dong thiét thuc cia nganh gido duc
va dao tao Thi do dé k¥ niém “50 ndm gidi phéng Thi dé ™,
“50 ndm thanh ldp nganh” va hudng 161 ky niém “1000 ndm
Thing Long - Ha Noi”.

So Gido duc va Dao tao Ha Noi chdn thanh cdm on Thanh
iy, UBND, cdc sd, ban, nganh ciia Thanh phé, Vu Gido duc
chuyén nghiép Bo Gido duc va Dao tao, cde nha khoa hoc, cdc
chuyén gia dau nganh, cdc gidng vién, cdc nha qudn Iy, cdc
nha doanh nghiép da tao diéu kién gitip dd, dong gop v kién,
tham gia Hoi dong phdn bién, Hoi déng tham dinh va Hoi
dong nghiém thu cde chuong trinh, gido trinh.

Day la ldn ddu tién S6 Gido duc va Dao tao Ha Néi 16
chifc bién soan chuong trinh, gido trinh. Di dd hét sic c6
gang nhung chdc chdn khong tranh khdi thiéu sét, bat cdp.
Chiing t61 mong nhdn duoc nhitng y kién déng gop cia ban
doc dé ting budc hoan thién bé gido trinh trong cdc ldn 1di
ban sau.

GIAM DOC SO GIAO DUC VA DAO TAO



Loi ndi dau

T}‘ong nhitng ndm gdn ddy, k¥ thudr lanh va diéu hoa khong khi ¢ nuoe ta da
phdt trién manh mé va duge iing dung rong rdi trong cdc nganh kinh té
qudc dan. Vi vdy, vdan dé trang bi cdc kién thite vé k¥ thudt diéu hoa khong khi
cho nguoi dang hoc tap ciing nhut dung lam cde cong viée vé ldp ddt, van hanh,
bdo dudng, s chita hé thong diéu hou khéng khi la vo ciing can thiét. Vi vay,
chiing t6i dd bién soan gido trinh “K3 thudt diéu hoa khong khi” dé lam tai liéu
hoc tip cho hoc sinh, dong thei lam tai ligu tham khdo cho cde gido vién gidng
day chuyén nganh Mdy lanh va diéu hoa khéng khi trong cdc truong Trung hoc
chuyén nghiép.

Vé noi dung, gido trinh da trinh bay chon loc cdc kién thitc co bdn cdn
thiét, ma nhing ngudi lam céng tdc vé ky thudt diéu hoa khéng khi cdn phdi
biét. Ddc biét gido trinh dd trinh hay ngdn gon phuong phdp tinh todn thiét ké’
hé thong diéu hoa khéng khi theo Carrier. Ddy la phuong phdp moi duoc dua
vao su dung o Viét Nam trong rhitng nam gdn ddy. Do vdy, gido trinh khéng
chi gitip cho hoc sinh hoc tdp, ma con gitp cho hoc sinh sau khi t6t nghiép ra
triong mau chong hoa nhdp duoc vor thi truong.

Tuy nhién do diéu kién thoi gian ¢é han, cudn sdch khong trdnh khoi thiéu
s$Ot, chiing t6i rdt mong nhdn duoc y kién déng gop quy hdu cua déc gid.

Chiing t6f xin giri 167 cdm on PGS.TS - Bai Hdi, KS - Vii Xudn Hing gidng
vién truomg Pai hoc Bdch khou Ha Noi, TS - Nguyén Duy Tién, gidng vién
truong Dai hoc Giao théng vdn tdi, KS - Tran Hitu Thiét, gidng vién trudng
Cdn bo thuong mai Trung wong, dd dong gép v kién dé hoan thién ndi dung
gido trinh.

TAC GIA
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Bai md dau

POI TUONG, NOI DUNG VA PHUONG PHAP
NGHIEN CUU MON HOC

I. Poi tugng ciia mén hoc

K§ thuat diéu hoa khong khi 12 mon hoc nghién ctfu cdc phuong phdp
tinh todn thiét k€, he thong diéu hoa khong khi str dung trong dan dung va
cong nghiép.

il. N&i dung ctla mdn hoc

Vé noi dung, gido trink chi trinh bay nhing ki¢n thic co bin nhit vé k§
thuat diéu hoa khong khi néi chung. Riéng phén tinh todn nhiét, gido trinh da
trinh bay tuong déi k§ phuong phdp Carrier la phuong phép tinh todn cia cdc
nudc Anh, M§, Nhat.... di va dang st dung, nhung mdi duge dua vio st dung o
Vi¢t Nam trong nhitng nam gén day. V1 vay, gido trinh s€ rdt can thiét cho hoc
sinh sau khi 16t nghiép ra trudng vi déng thdi, cling 12 13i licu tham khdo bé ich
cho nhimg ai quan tam dén k¥ thuat diéu hoa khong khi.

Gido trinh gém 6 chuong:

Chuong 1: Nhitmg kién thic co ban vé khong khi va cic hé thong dicu hoa
khong khi

Chiromg 2: Can bang nhiét am trong phong va cdce qud trinh, phirong phip,
thiét bi xir ly nhiét &m cho khong khi.

Chuong 3: Thanh lap va tinh to4n cdc so d6 Diéu hoa khong khi

Chirong 4 Tinh chon méy vi thiél bi diéu hoa khong khi

Chuong 5: Trao déi khong khi trong nha va tinh todn thiét ké hé thong
dudng éng dan khong khi, dan nude.

Chicong 6: Cung cap nang hrong vi diéu khién, do ludng hé thong di¢u hoa
khong khi.



HE. Phuong phap nghién ciu mén hoc

Ciing nhu cdc mon hoc 1y thuyét khéc, viée nghién cifu mon hoc “Ky thuat
di¢u hoa khong khi” 1a su két hop chat ché gitta sy phén tich 1y thuyét chuyén
mon vai cde k€t qua thue nghiém.

Ki€n thire vé ky thuat diéu hda khong khi rdt can thigt cho ngudi can bo ky
thuat 1am cong tic trong linh vuc M4y lanh vi Piéu hoa khong khi. Vi vay day
[a mén hoc 1y thuyét chuyén nganh bit buoe d6i véi cdc hoc sinh theo hoc
nganh Méy lanh va DPHKK. D€ c6 thé nim bt duoc cic noi dung c¢hia mén hoc,
hoc sinh céan phai ¢6 cdc kién thicc vé mén hoc co s& chuyén nganh, nhu: Nhiét
k¥ thuat, Do ludng k¥ thuat lanh, M4y v thist bj lanh,... Dong thoi trong qud
trinh hoc tap, sau khi hoc 1y thuyét hoc sinh cén phai tim hiéu k¥ nguyén 1y céu
tao, nguyén Iy lam vi¢c cdc thiét bi di c6 sdn trong cac phong thuc hanh. Trén
co s¢ nhu vy ngudi hoc mdéi ¢6 diéu kién dé so sanh hai chiéu gilta kié€n thic
thue 1€ va kién thidc by thuyét linh hoi. Ngoai ki€n thitc dugc néu ra trong gido
‘trinh, ngudi hoc cdn phai thudng xuyén cap nhat cée thong tin méi thong qua
cic gido trinh tham khéo va céc tai liéu khdc. Céc kién thitc trinh bay trong
gido trinh, méc du chi 1a cdc kién thic co ban, song dé c6 thé linh hot duoc
nhanh chéng, thi ngudi hoe cdn phéi tuan thi theo két ciu cha gido trinh va cén
¢6 sy hudng dan clia cdc gido vién chuyén nganh.

Tém lai, d€ c6 thé hoc tap t6t mén hoc, ngudi hoc can phéi x4c dinh o
muc dich va yéu cdu clia mén hoc, luén luén két hop chat ché giita kién thic 1y
thuy€t véi cdc kién thic thyc €. Péng thoi phéi tich cuc 6n luyén theo su
hudéng dén clia cac gido vien. Dic biét cin ghi nho céc ket luan it ra tir cdc bai
tap hodc tir cdc ket qua thu duoc trong qué trinh lam thue nghiém trén céc thiét
bi thi nghiém hoéc trén cdc m6 hinh.



Chuong 1

NHUNG KIEN THUC CO BAN VE KHONG KHI
VA CAC HE: THONG PIEU HOA KHONG KHI (PHKK)

Muc tiéu

- N&m virng cac tinh chét nhiét dong va cac dé thi trang thai ciia khong khi am.
- Hiéu rd cac anh hwdng ciia mdi trréng khang khi dén con ngudi va san xuat,
- Biét phrong phap chon cac théng s tinh toan cho hé théng BHKK.

- Biét cach phan loai hé théng DHKK.

N6i dung tom tat

- Cac tinh chat nhiét déng va cac dd thi trang thai cla khéng khi dm.

- Anh hudng cla maéi trudng khéng khi dén con ngudi va san xuét.

- Khai niém vé BHKK va cac théng sé tinh toan cia hé théng BHKK.

- Cac hé théng DHKK.

I. NHUNG TINH CHAT NHIET DONG VA CAC LOAI PO THI TRANG
THAI CUA KHONG KHi AM

1. Nhirng tinh chat nhiét déng cha khéng khi 4m

Khéng khi trong khi quyén bao quanh ching ta 1a hén hop cta nhiéu chit
khi, chi yéu 1a N, (chiém 75,5% khoi lugng) va O, (23,1%), ngoai ra con mot
lugng nho cac khi tro, CO,, va hot nude...

Khéng khi khong chira hoi nude duge goi 1a khong khi kho, con khdng khi
¢ chira hoi nudge duge goi 1a khdéng khi dm. Trong tir nhién khong ton tai
khéng khi khé tuyét déi.

Khéng khi khé duge coi 14 khi ly tudng. Vi lugng hoi nude chira trong
khéng khi rat nho nén ciing cé thé coi khong khi 4m nhu mét hdn hop khi ly



tudng khi tinh todn cac théng sb trang thai cia nd trong pham vi thudng gap
trong k§ thuat khong khi,

Dé tinh toan thong gi6 va didu tiét khdng Khi ngudi ta thuomg str dung céac
théng s nhigt déng sau day cua khong khi am.

1.1 Ap suit

Pon vi do ap suat khong khi trong hé SI 1a Pascal (Pa) (hay con Ky hiédu 12
N/m?), ng()dl ra con gdp cac don vi do ap sudt khac nhu bar, atmotphe (at) dd
cao ¢dt chat long (mmHg, mH,0,...), quan hé gifra cac don vi do ap suft xem
trong phu luc.

Ap sudt khong khi trong khi quyén thucmg got 1a khi &p va dugce ky hiéu 14
B. Néi chung, khi ap B thay déi theo didu kién khi tuong timg noi, nhung tri sé
B thay d6i khéng nhidu lam. Trong tinh todn ngudi ta quy ude trang thai
khong khi duge xét & didu kién tiéu chudn voi B, =760 mmHg.

Trong h¢ do ludng Anh (MJ) thuong sir dung don vi do ap sudt la psi:
Ipsi = 0,0703at.

1.2. Mat d6 (khdi lwong riéng)

Mdl do (hay khéi lugng riéng} cua khong khi 4m ky hiéu 1a p, don vi la
kg/ m’, la khéi lugng cua mét don vi thé tich khéng khi. Mat 6 p thay dbi
theo kh1 ap va nhiét (?IQ tuy nhién trong Pham vi nh:c,‘t d(_:: thuorr}g ¢dp trong k¥
thuat khéng khi, trj s6 cita mét dé thay ddi khong nhiéu 1dm. Pé thuén tién cho
viéc tinh toan ngudi ta quy ude trang thai khong khi duge xét véi mét do p, =
1,2 kg/ m’ & didu kién nhiét d6 20 °C va khi ap tiéu chuan B,.

1.3. Nhiét dg

Trong k¥ thudt khong khi ngudi ta thudmg sir dung phé bién than’g nhiét d6
bach phan (ky hiéu t, don vi 1a °C) ma it dung thang nhiét dé tuyét déi (ky hidu
fa T, don vi la K). Trong h¢ do ludng Anh (M) thudng dung Lhang, nhiét dd
Fahrenheit (don vi 1a °F). C6 thé s dung ¢ong thire chu\»en déi tir T vat °F
sang 1 °C nhu sau:

t"CaT-273 = (t °F — 32).5/9 (1-1)

Vi du, ddi 70°F sang t°C = (70 — 32).5/9 ~ 21,1°C.

Viy nhiét d¢ 70°F twong duong vai 21,1°C.

1.4. Pd am tuong déi

D6 4m twong ddi (ky hicu la ¢) dugc tinh bing ty sé gitta 4o 4m tuyét déi
PR vG1 46 am tuyét doi cuc dai p.max ¢ clng trang thai:
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go=p’i.100% (1-2)
Hmax

hodic tinh theo phan &p suét hoi nudce trong khéng khi:

o= 100% (1-3)
P hma

trong doé:

pn - phan ap sudt hoi nude trong khong khi dm & trang thai duoc xét;

Prmax (hay ps) - phén ap suét bdo hoa cha hoi nude & ciing trang thai.

Khong khi 4m cd ¢ = 100% (hoiic bing 1) duoc goi 1a khéng khi 4m bao
hoa, khi d6 khong thé dua thém hoi nuée vao khoéng khi (khi d¢ hoi nudc
trong khong khi ¢ling & trang thai bio hoa kho).

Khang khi ¢6 ¢ < 100% (hodc nhd hon 1) duoc goi 14 khong khi Am chua
bio hoa (khi dé hoi nude trong khong khi & trang théai qua nhiét).

Trong k¥ thuat khong khi ngudi ta khong xé€t cac trudng hgp khong khi dm
qué bio hoa (khi dé c6 mdt phan hoi nude ngung tu thanh nudc).

1.5. Dung am (hoic dd chira hoi)

Dung dm (ky hi¢u d, don vi 14 kg/kg hodc c6 khi bing g/kg) bang luong
hai nude chira trong 1 kg khong khi khé.

Trong k§ thuat nhiét da biét hé thue:

d=0622—  kelke. (1-4)
B - p!rmax

trong do: B — ap sut khi quyén ;
py - phén ap suft hoi nude trong khong khi 4m & trang thai dugce xét;

1.6. Entanpi

Entanpi cua khéng khi 4m (ky hiéu 1) duge tinh cho lugng khong khi am
cd khoi luong khong khi kho 1a 1kg.
~ DPon vi ctia 1 1a kJ/kg (hodc keal/kg).

(5 nhiét do 1 (°C), véi dung 4m d (kg/kg) b thé xac dinh entanpi cua khéng
khi am theo cong thic;

I = Cp,k-t + d(ro +Cp,h-t)a (1'5)
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trong d6: ¢,x = 1,005 klkg K (= 0,24 kcal/kg.°C) - nhiét dung riéng dang
ap cua khong khi khé: ¢, = 1,93 kJ/kgX (= 0,46 kcal/kg.°C) - nhiét dung
riéng dang ap cua hoi nude(d 0 °C); )

ro = 2500 kJ/kg - nhiét hod hoi cia nuée ¢ 0°C.

[=t+d(2500 + 1,930

Ngudi taquy udc =0 tait = 0°C vad = 0.

1.7. Nhiét d§ diém suong (hay nhiét dj dong swong)

Néu lam lanh khong khi trong diéu kién gitt nguyén dung 4m d {hodc phan
ap suit hoi p, ) thi t¢i mot nhiét dd t; ndo do, hoi nude trong khéng khi s&
ngung tu thanh nude bio hoa. Nhiét dd t, duge goi 1a nhiét dd diém suong.

Nhur vdy, nhiét dé diém suong 14 nhiét d6 tmg vai trang thai khéng khi 4m
bdo hoa (¢ = 1) & dung 4m d da cho. Néi cach khédc, nhiét d diém swong t. cling
la nhiét d§ bdo hoa ctia hoi nude tuong Gmg véi phan 4p sudt Ph cho trude (ciing
tue la d cho trude, quan hé gitta d va p, xem (1.4)). Tir do6 ciing cho thiy giita t,
va d ¢6 quan h¢ phu thude nhau, chung khong thé 14 hai théng sé déc lap.

1.8. Nhiét d6 nhiét ké wét

Khi cho bay hoi doan nhiét nude vao khong khi ém chua béo hoa (p < 1)
thi nhiét & cta khong khi giam din, trong khi d6 dé 4m tueng dbi tang 1én,
cOn entanpi khéng déi. Téi trang thai ¢ = 1, qué trinh bay hoi vao khéng khi

chdm dut, khong khi dat téi nhiét do ¢, nio day, duge goi 1a nhiét do nhiét ké
udt t, (vi thudng dung nhiét ké cé biu wét dé xac dinh).

Nhu vay, nhiét do nhiét ké uot t, 1a nhiét dd Umg véi trang thai khong khi
am bao hoa (p =1) & tri s entanpi dd cho (thuc ra né 1a nhiét d9 bay hoi doan
nhi¢t méi chinh xé4c, nhung trong k¥ thuét khéng khi & vung nhiét nho hon 50 °C
su sai Iéch gitra nhiét do nhiét ké uét va nhiét do bay hoi dean nhiét c6 thé
bo qua).

Tir d6 cho thiy gifta t, va I tén taj quan hé phy thude.

Tom lai trang thédi khong khi duge dic trung boi céc théng sé p, p, t, ¢,
d(t,) va I(t,) , trong d6 hai thong sb p va p duoc quy udc chudn hoa khi tinh
toan (p = B, = 760 mmHg va Po = 1,2 kg/m’). Nhu vy, trang. thai cta khong
khi 4m c6 thé duoc Xac dinh néu biét hai théng sé céc théng s6 doc lapt, d, I,

@, hoiic nguge lai, néu trang thai khdng khi da xac dinh thi céc théng sé néi
trCn cling hoan 1oan xac dinh.
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2. Cac loai d6 thi trang thai ctia khong khi am
2.1. Pé thi1 - d (hoidic h —d)

D thi 1 - d (hinh 1.1) biéu dién chc // //(\ e

t thai clia khong khi am chua bio  [NJeR2kZ D ]
rf_mg“&n cua ong i am c ua bio KT~ e ]

hoa voi hai truc 1 va d hop v6i nhau 1 A %g

v a 14 . + 5 S : /_\:- ?‘:‘\ “ - ¥
gO(‘: 135° 13y o va‘1 t'lam ‘Eham 50. C:ac ARG o .
dudng ¢ = const 12 cac dudng cong con [\ RERU]L S N
. N - N . N \\U' )Z'\/ T ae = ——q
ho cac dudng t = const 1a céc dudng | AT ]
thf?mg song song voi nhau va nghiéng ] : ‘_.‘\\_,f‘“x\ t::
véi truc T. Ngoai ra trén db thi con bidu §f R, o N S
dién ho cac dudng cé gia tri € = const DLA,, “Efl\ “'\'-*30 “’T §
bao quanh da thi. W e k
<
MISWRENNNNN

2.2. Do thil -t
Dd thi I-t (h.1.2) biéu dién céc trang

Hinh i-1. D6 thi I - d cua

khéng khi am.

[

|

thai cua khong khi Am chua bio hoa véi
hai truc I va t vudng goc nhau, 14y ¢ va
d 1am tham sb. Cac dudng ¢ = const 1a
cac dudng cong, con hg cac dudmg d =
const 14 cic duéng thing song song voi
nhau va nghiéng véi truc t.

20

4] -
“075 w 15 zo 25 3 35 4o T

Hinh 1-2. D6 thi 1 —
t cnia khong khi am.

2.3.Pdthit-d

D4 thi d-t (h.1.3) ¢6 hai tryc d va t vudng gbe nhau, cdn cac dudng ding
entanpi tao thanh goc 135° so vdi truc 1. Cac dudng ¢ = const 1a cac duong
cong trong tw & dd thi I-d. C6 thé coi db thi t-d 14 hinh anh cta d6 thi I-d qua
mot guong phéan chiéu.
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Cac do thi t-d va I-t duge ding rit phd bién trong cac tai liéu Anh, My,
Nhat Ban,...( & Viét Nam, Nga va c4c nudc Dong Au van quen ding do thi
I-d).
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Hinh 1-3. Do thi t — d cua khéng khi am.

I1. ANH HUONG CUA MOI TRUONG KHONG KHI PEN CON NGUOI
VA SAN XUAT

1. Cac yéu té khi hau anh hwéng dén con ngwei

Yéu t khi hau anh hudng dén con nguoi thé hién qua cac chi tidu: nhiét do t,
do am o, toc do luu chuyén cia khong khi oy, ndng do cac chét doc hai trong
khong khi va do on.

1.1. Nhiét do

Nhiét do 1a yéu td gdy cam gi4c nong lanh rd rét nhat déi véi con nguoi.
Cing nhu moi dong vat mau néng khéc, con ngudi c6 than nhiét khong dbi
(37°C) va luén trao ddi nhiét voi moi trurong xung quanh dudi hai hinh thire:
truyén nhiét va toa am.

Truyén nhiét ddi luu va buc xa tir bé mit da (nhiét do khoang 36 °C) hoic
chi bﬁng din nhiét qua 16p quf?m 4o duoc dién ra khi ¢6 chénh léch nhiét do
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gitta mdi trudng va bé mit da. Khi nhiét 46 méi trudng nhd hon 36 °C, co thé
thai nhiét vao mdi trudng bing truyén nhiét, néu mét nhiét qua mue thi co thé
s€ ¢ cam gidc lanh. Khi nhiét dd méi trudmg 16n hon 36°C, co thé nhan mét
phan nhiét tr moi trudng nén ¢ cam gide néng. Trong mot sd trudng hop, tuy
nhiét dé khong khi khong cao 1Am nhung bé& mat mot s6 vat thé ¢ nhiét d6 rit
cao (16 luyén kim, 16 rén,...), khi d6 co mdt vai bd phan cia co thé bi dét néng
quéa mitc do birc xa nhiét tir cdc bé mat ¢é nhiét dd cao. Trudng hop nay con
phai xét 161 dién tich bé mat néng va khoang cach tir ngudi t&i bé mit néng.

Ngay ca khi nhiét d6 khéng khi 1én hon 36°C thi co thé vin phai thai
nhiét vdo mdi trudng bing hinh thic toa am (thd, bay hoi md héi,...). Co
thé d6 md héi nhidu hay it cling phy thudc vao méi trudmg, ngoai ra ¢on phu
thude vao dd am tuong ddi ctia khdng khi va tdc dd chuyén dong clia khéng
khi quanh co thé.

1.2. b6 am tuong débi 0}

La yéu to quyét djnh bay hoil md héi

t.re
vao khong khi. Sy bay hoi nudec vao *‘U\l J,‘ |
khéng khi chi di&n ra khi ¢ < 100%. Néu > q,l.
khéng khi ¢c6 d6 4m vira phai thi khi nhiét (0 .
~ A A A o N 1Y ot 20 L"Q .
do cao, co thé dd md hd1 va mo hoi bay Q““&uw
vao khong khi duge nhidu s& gy ra cho

co thé cam giac d& chiu hon (khi bay hoi 0 "se 70 25 359 %
lg md hdi, co thé thai duge lugng nhiét Hinh 1-4. Gidi thiéu mién
khodng 2500J, nhiét luong nay tuong mo héi trén da
duong v&i nhiét lrong cua 1m® khéng
khi giam nhiét do di 2°C). Néu do am ¢ 16n qua, md hdi thoat ra ngoai da
bay haot kém (hodc thdm chi khong bay hoi dugce), trén da s& co md héi
nhdp nhép. Trén hinh 1-4 trinh bay gi¢i han mién cd md hoi irén da. Co thé
thiy: o tri s& @ bé, co thé chi cé md hdi trén da & nhiét dé kha cao, con khi ¢
ion c6 thé c6 mod héi ¢ ca nhiét do thap: khi @ > 75%, trén da cé md hdi & ca
nhiét ¢& nho hon 20°C.

Cén luu ¥ ring & trén chua xéL 161 cudng do lao dong clia con ngudi.

Nén nhé riang su thai nhiét do “thoat md héi” (do bay hoi kém) thuong
kém theo sur rdi loan dién dich trong co thé, néu tinh trang nghiém trong co thé
ody ngét, nhe cling 1am cho co thé chéng mét moi.
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bé thﬁy durge vai trd cta dd 4m ¢ cod thé tham khdo o bang dudi day ti i¢

gifra lugng nhiét co thé thai duoc b?fmg bay hoi nude (nhiét z'in) so v&i nhiét

thai bang truyén nhiét thuin tiy (nhiét hién).

T, °C

10

26,7

29

36

37,8

40,6

43,3

ty 16,%

18

30

40

100

120

160

200

Ngoai hai yéu 0 nhiét ¢ va do dm, téc do hru chuyén cua khéng khi ciing
déng vai tro quan trong trong trao d¢di nhiét 4m gifra co thé va moi trudmg.

1.3. Téc dd lru chuyén cia khéng khi o,

Khi tang tc d6 chuycn dong cua khong khi (wy) s& lam ting cuong su toa
nhiét va curdmg d6 toa chét. Do dé vé& mua dong, kh1 o 1ém s& 1am tang su mét
nhiét ciia co thé gay cam giac lanh; nguoc lai vé mua hé lam tang cam giic
mat mé; dic biét, trong diéu kién dé Am ? 1én thi oy ting s& lam téng nhanh
qua trinh bay hoi mo héi trén da, vi vAy v& mia hé ngudi ta thudng thich séng
trong mdi trudong khong khi luu chuyén manh (¢é g10 troi hodc ¢ quat). Bay
14 thoi quen clia ngudi Viét Nam do didu kién khi hdu néng 4m, do do khi thiét
ké thong gid va diéu hoa khéng khi cin phai chi ¥ dén mdt cach thich dang.
Tuy nhién, téc do6 gié thich hop chon 1dn hay bé ciing tuy thudc nhiét dd khong
khi. Néu wy 16n qua mirc cdn thiét d& giy mat nhiét cuc bd, 1am co thé chéng
mét moi. Bang 1.1 cho cdc gia tri tde d6 khong khi trong phong theo nhiét da.

Bang'1.1. Toe do ¢io cho phép

Nhi¢t dd khéng khi trong phong, °C | wy trong phong, m/s
16+ 20 < 0,25
21+ 23 0,25+0,3
24 + 25 0,4+0,6
26+ 27 0.7+ 1,0
28 = 30 1,1 = 1,3
> 30 1,3+1,5

Cé nhiéu cdch danh gia tac dung tdng hop cia ba yéu té trén dé tim ra
mién trang thai vi khi hau thich hop véi didu kién sdng clia con nguoi (goi la
“diéu kién tién nghi”). Tuy nhién, mién tién nghi cting chi ¢6 tinh twong ddi, vi
nod ¢on phu thude vao cudng d lao déng va thoi quen cua timg ngudi. Trong
diéu kién lao dong nhe hodc tinh tai, c6 thé danh gid didu kién tién nghi theo
nhiét dé hiéu qua tuong duong:
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tw = 0,5(t, — 1.) = 1,94/ (1-6)
trong d6 t, - nhiét do nhiét ké kho, °C;
t, - nhiét do nhiét ké udt, °C;
oy - toe do khong khi, m/s.

Nhiét do hiéu qua twong duong c6 thé xac dinh theo db thi. Hinh 1.5 biéu
di®n mién tién nghi theo nhiét dd nhiét ké kho, nhiét do bau uét va do dm
tuong dbi ¢ theo phan tram sd ngudi cung y kién. P thi duge thiét 1ap trén co
s& nguoi dugce thi nghiém ¢ trong phong, lao dong nhe, méic binh thuong; toc
do gi6 tir 15 dén 25fpm (feet per minute) (tirc 1a tir 0,75 dén 1,25 m/s). Tir dd
thi cho thay: tdn tai cac mién tién nghi cho mua hé va mua doéng voéi d am tur
30% t&i 70% va nhiét do hiéu qua: mia déng t,, tir 63°F dén 71°F (ttc 17,2°C
dén 21,7°C) va mua he t,, tir 66°F dén 75°F (tirc 19°C dén 24°C). Tir b thi
cing ¢6 thé thdy: khi do 4m cao thi nhiét d¢ trong mién tién nghi giam.

Vi du sir dung dd thi hinh 1.5: néu mudn duy tri nhigt do nhiét ké kho
trong nha 28°C (82,5°F), dd 4m trong nha 70%, cin kiém tra xem cé phu hop
diéu kién tién nghi khong? Can chon ché do nhiét &m thé nao néu khéch san
ctia ban mudn thoa man s& thich cta 70% sé khach?

Qo7+ Q125 mis F= 008, X, 808 Y
_n'L’___ ”lg; #:07 or
"“Q] sszmﬂz p v
N =
25 m\\ d‘ﬂnﬂ % d,é‘ y
Ju\ x@p 15* o Ll )4
AN ffi & "%/
20 Lt __ls% 10.1 /tﬁ‘ 20%
1y gt r{”ﬂ" ) > S
ox
5 & ) \la"gqu 7
7
97
o / =
5% * ol
/ N
A % \ar\ \ i ?d"
" w5y M% q‘C;:
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Hinh 1-5. D6 thi mién tién nghi
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Trén db thi. theo dudmg nhi¢t do bau kho 82,5°F 2dp dudng ¢ = 70% tai
diém nim ngodi mién tién nghi. nhu vily 12 chon chua hop 1y. Néu nhidt do
28°C%hi do am phai 14 40% mai nim trong mién tién nghi, nhung ché do nhidt
am nay chi c6 50% sd ngua va thich. Theo duimg 70% sé ngudi ua thich. ban
chon cac ciip théng sb nhiét do - do 4m nhu sau: (25.3°C - 70%). (25,8°C -
60%); (26,7°C — 50%); (27.5°C - 40%).

1.4. Nong d cac chit ddc hai va tiéng én

Ngodi ba yéu td 1, ¢. o, di néi & trén, moi truong khong khi con phai bao
dam dé trong sach nhét dinh. dic trumg bing ndng dd cdc chit dac hai cho
phép va tiéng 6n cho phép.

Anh hurong cua cdc yéu to nay la rit 16n dén mai truong DHKK:

Bui 1a cac hat vat chét kich thude nhé ¢o thé xAm nhiip vao dudmg tho;

Khi CO, va hoi nude tuy khéng ¢6 doc tinh nhung ndng dd lon s¢ 1am
gidm lurgng O, trong khéng khi. Chung phat sinh do hd hap cua déng, thue vt
hodc do ddt chay cac chit hitu co hodc trong cac phan img hod hoc khac;

Céc hoa chit doe dang khi, hoi (hoiic mdt s dang bui) phét sinh trong qua
trinh san xudt hodc cdc phan (mg hod hoc. Me dé dgc hai tuy thude vao cdu
tao hod hoc va ndng dé cua ting chat: ¢é loai chi gay cam giac kho chiu (do ¢o
mui héi thoi), ¢o loai gay bénh nghé nghiép, cé loai gdy chét ngudi khi nong
do du 1ém.

Tiéng 6n ciing 14 yéu td ¢o anh hudong rat 16n dén cam gidc dé chiu cua
Con NELUoi.

Nf‘mg dd cac chét ddc hai duoc cho trong phu luc 4 TCVN 5687-1992. DO
on cho phép cho trong ti¢u chuan nganh cia B x4y dung phu lue 20 TCVN
175-90.

2. Anh hwéng ctia moi triedng khong khi déi véi san xuat

Trude hét phai thiy ring, con ngudi 14 mét trong nhitng véu 16 quyét dinh
ning suét lao déng va chilt lugng san phim. Nhu vay, mdi trudmg khong khi
trong sach. ¢& ché dé nhiét 4m thich hop ciing chinh 14 véu té gian tiép nang
cao nang sudt lao dong va chat lrong san phim.

Mt khac, mdi nginh k3 thudt tai yéu cu mét ché do vi khi hau riéng bidt,
do d6 dnh huong cia mdi truomg khéng khi déi véi san xudt khong gidng
nhau. Nhin chung, ¢ic qud trinh san xudt thudng kém theo sy thai nhiét, thai
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CO, va hot nude, ¢o khi ca bui va chat doc hod hoce, vao mdi trudng khong khi
ngay bén trong gian may, lam cho nhiét dj, d¢ 4m khong khi va do trong sach
nita luén bi bicn dodng. Su bién dong nhiét do, dd 4m khéng khi trong phong
wy déu anh hudng dén san xuét nhung mrc d6 anh hudng khong giéng nhau.

a) Nhiér do: Mat sb nganh san xudt nhu béanh keo cao cdp doi hoi nhigt do
khong khi kha thdp (vi du, nganh ché bién sacdla cin nhiét 46 7 — 8 °C, keo
¢ao su: 20°C). nhiét do cao s& lam hu hong san pham. Mot s6 nganh san xuit
vi cde trung tam didu khién tr dong, trung tam do ludng chinh xéc cling ¢n
duy tri nhiét do 6n dinh va kha thap (20 + 22°C), nhiét d¢ khong khi cao sé
1am may moc, dung cu kém chinh x4c hodc giam db bén lau. Trong khi d6 san
xuit soi dét lai can duy tri nhiét khéng thap dudi 20°C, ma cling khong cao
qué 32°C. Vi nhidu nganh san xudt thyc phim thit, sita, ... nhi¢t d§ cao dé
lam 6i thiu san pham khi ché bién.

b) D6 dm teong ddi ¢ 1a yéu td anh huéng dén san xult nhiéu hen nhiét
d6. Hau hét cac qua trinh san xuét thire phém déu cin duy tri do Am vira phai.
Do 4m ¢ thip qué lam ting nhanh sy thodt hoi nude trén mét san pham, do do
tang hao trong, cd khi lam giam chét luong san pham (gay nitt né, giy v do
san pham bi gion qud khi kho). Nhung néu ¢ lon qua ciing !am méi trudng dé
phat sinh nim mde. PO am ¢ 16m qua 50 + 60% trong san xudt banh keo cao
chp d& 1am banh keo bi chay nudc. Con véi cie may moc vi dién tir, ban dan,
dd Am cao lam giam céach dién, gy ndm méc lam may méc dé hu héng,.

¢} Do trong sach cia khong khi: khong chi tac dong dén con ngudi ma
con the dong truc tiép dén chét lwong san phim: Bui bdn bam trén bé mat
san phdm khong chi lam giam vé dep ma con lam hong san pham. Céc
neanh san xuat thyc pham khéng chi yéu ciu khong khi trong sach, khéng
¢6 bui ma con doi hoi vé trang niva; mot s cong doan ché bién c6 kém su
1én men gay mui hoi théi, do ciing 1a diéu khéng chdp nhan duge. Dac biél,
cdc nganh san xuél dung cy quang hoc, in trang phim é&nh, ... doi hoi khéng
khi tuyét ddi khéng cd bui.

d) Toc do khéng khi oy ddi vai san xudt chi yéu lién quan dén tiét kiém
niang luong quat gio. Tée d6 16n qua mirc can thiét ngodi vide giy cam giac
khd chiu v6i ngudi con lam ting tiéu hao cong suit déng co kéo quat. Riéng
ddi véi mot sd nganh san xudt, khong cho phép tbe d6 & vung 1am viée 16n
qué. vi du, trong nganh dét, néu tbc d6 khong khi 16n qué s& 1am réi soi.
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3. Anh hwéng cia mai trwdng khéng khi déi voi san xuit s¢i dét
Nhiét do t va do am twong déi o dol vdi san xuit soi dét o lién quan mat

thlet vGi nhau. D&i véi soi bong thi d6 4m &nh er(mg nhiéu hon nhiét do. Do
am ¢ dbi voi vat 1i€u sgi bong anh hudng t6i hai yéu td sau:

a) Trong hrong: Néu phin 4p suat hoi nude trong khong khi 16n hon phan
&p suat hoi cta thanh phin nudce tr do trong s¢i bong thi sei bong s& hat 4m
lam tang thuy phin cla vat litu tire la tdng trong. Quan hé gifra thuy phin
W(%) va do 4m khéng khi (p(%) (h.1- 6) cho
théy: thuy phin W tang khi d &m o tang. W%

Ngl.rorc vai C[le trinh hut 4m 1a qua erh
thoat 4m: thuy phin W gidm khi giam do am,
nhung & cliing nhiét dg, thuy phan khi hit 4m va

khi thoat dm khéng gidng nhau, Vi du dé c6  §+ “Hit G
thuy phin W = 6% thi s¢i bong hit 4m & ¢ = L
50% trong khi thoat am & ¢ = 35%. Hién tugng 4o a2 80 %
sai I¢ch gilra dudng cong hut 4 am va duong cong  Hinh 1-6. D6 thi biéu dién
thoat &m goi 14 hién tuong tré. quan he¢ gitta Wva ¢

b)Tinh ndng vdr li: Khi vat lidu soi bong hut
am thi do cdng, tinh dan hdi, tinh dinh bét déu tang 1én: s¢i tré nén mém mai,
dé keo dan; tinh dan dién cling tang nén dé dang khtr ¢ac dién tich tinh dién

xuit hién trong qu4 trinh san xudt, do d6 soi s& ng phinh bé ngang, con do dai
it thay déi.

Anh hudng cua do dm khong khi trong méi céng doan cla san xuit so1 dét
cling khac nhau ¢6 thé tham khao trong bang 1.2,

Bang 1.2
Tén cong doan ¢ lén qua ¢ bé qua
Cung béng Dinh bét, khé lam sach Soi bong gion, dé dat
Chai son Bét soi: x¢ cui; khé lam sach bui | Xu 16ng do tinh dién
Xe soi S¢i dinh vao sudt Sq¢i gion kho se; x0 16ng,
bay bong
Dénh éng Gi lam bén soi, bui béng d& bam | Giam ¢6 dai, x 1ong
H6 soi Lau khé; mde soi D6 dai giam
Dét vai Gi; bui bong dé bam trén vai Dé durt sot
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Anh hudng cia nhiét do toi soi chit yéu tic dong 1én 16p sip méng boc
ngoal 591 bong. Lop sdp mong ¢d tac dung lam iron sot, ¢O 1gi cho qua trinh
kéo, quin. Khi nhiét dé cao qua, 16p sap mong nay bi chay tan mét; khi nhiét
dd qua thdp ching lai hod rdn, cd hai truong hop déu giy tac hai dén chit
luong sgi bong. Nhiét do thich hgp 14 20 = 30 °C.

(6 thé tham khao céc s6 liéu vé ché 4o nhiét 4m va téc dd khong khi trong
cac phin xudng clia nha may soi dét theo cac tiéu chuén nganh.

Tém lai, con ngudi va san xuit déu cin co6 mai trdong khong khi véi céc
théng s6 thich hop. Mai trudng khong khi tu nhién thuong khong thé dap tmg
dugce nhimg doi héi d6. Vi vay phai sir dung cac bién phap tao ra vi khi hiu
nhén tao (bang théng gi6 hodc didu hoa khéng khi).

111 KHAI NIEM VE BIEU HOA KHONG KHI (PHKK) VA CAC THONG
SO TINH TOAN CAC HE THONG PHKK

1. Diéu hoa khéng khi

Diéu hoa khéng khi (DHKK) 14 qué trinh tao ra va giit 4n dinh cac thong
s6 trang thai chia khong khi theo mot chuong trinh dinh sin khoéng phu thude
vao di¢u ki¢n khi tugng bén ngoai.

Dé giai quyét duge nhiém vu trén, khong khi trudce khi thdi vao phong can
duoc xit }j nhiét 4m dén trang thai thich hop tuy theo mirc d6 thai nhidt, thai
am cua cac di tuong trong phong.

Nhu vay c6 thé coi PHKK 1 théng gié ¢6 xir i nhiét 4m khéng khi trude
khi théi vao phong. Thiét bi cho DPHKK khong thé don 1¢ ma phai tao thanh hé
théng gdm c6 nhidu khau, mdi khau thuc hién mét chire ning,

Céac hé théng PHKK cé thé dugc phén loai theo m&c dd tin cdy va tinh
kinh té hoic theo cAu truc.

Theo mitc do tin cdy va kinh té, ngudi ta phan hé théng DHKK thanh ba cip:

— Hé théng cép [ duy tri cdc¢ thdng sb trong nha v&i moi pham vi nhiét do
ngoai trdi tir trj s6 cure tiéu (mua lanh) dén tri b cuc dai (mba néng). 18 1h6ng
cap [ ¢6 do tin cdy cao nhung dit tién nén chi sir dung trong nhitng trudng hop
doi hoi ché do nhiét dm nghiém ngit va can d tin cay cao;

— Hé théng cép I duy tri cac thong sb nhiét 4m trong nha ¢ moét pham vi
cho phép, sai Iéch khdng qua 200h trong mdt nidm, nghia la thdng s6 trong nha
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¢ the cho phép sai léch so v&i ché dd tinh toan khi nhigt d6, do am ngoai troi
dat gia tri cuc dai hodic cuc tiéu:

— Heé thong cip 111 duy tri céc théng sb trong nha trong mot pham vi cho
phep v sai 1éch tai 400h trong mot nim. Hé théng cép TH ¢4 dé tin cdy khong
cao, nhung ré tién, vi vy duge sir dung phd bién trong cac cong (rinh dan
dung, noi céng cdng (rap hat, thu vién, hdi trudmg, ...) hoiic trong céc xi nghi¢p
khong doi héi nghiém ngat vé ché do nhiét 4m.

Theo cdu truc hé théng, ngudi ta thuong phin thanh hé théng kidu tap
trung, kiéu phan tan, kidu cuc bd. Ciing ¢6 khi ngudi ta phan biét hé théng

DHKK kiéu h& (khéng ¢6 tudn hoan khong khi) va kidu kin (c6 tudn hoan
khéng khi), v.v.

2. Théng s6 tinh toan cta khdng khi trong nha va ngoai trovi

Dé tinh toan thiét ké hé théng PHKK cn xéc dinh trudc cic trang thai
khéng khi trong nha va ngoai troi. Thudng chi quan tim dén nhidt do va do am
tuong déi - duoce goi chung 1a thong sé tinh toan.

2.1. Théng s6 tinh toan khong khi trong nha

K{ hi¢u nhi¢t d6 tinh todn khong khi trong nha 1a t;; clia d6 am tuong déi
tinh toan [a .

Céc théng sb tr, v dugce chon tuy theo tung d01 tugng phu hop vai yéu
cdu vé sinh va yéu cau cong nghé co xé1 téi yéu cau vé kinh té.

a) Bdi vai hé thong PHKK dung cho noi cong céng (rap hat, hdi trudng,
rap chiCu phim, thu vién, ...) thi chon tr, o7 theo yéu ciu vé sinh. Néu didu
kién kinh t& cho phép thi chon gin véi didu kién tién nghi cang tét. Tri s§ 1y,
¢ duge chon theo mua. ‘

Mua néng ¢ nudce ta cé nhét do va dé am khang khi ngodi tréi kha cao ma
it ¢6 diéu kién xdy dung phong dém (14 khodng khéng gian cé diéu hoa khong
khi chut it d¢ giam chénh léch nhiét do ddt ngot khi di tr ngoai tréi vao phong
hogc khi di ra). Vi vdy khong nén chon nhiét d9 tinh todn trong nha giy chénh
1€ch nhiét d6 trong — ngoat nha qud 1én. Thudng chon nhu sau:

D6 dm tuong déi @ khong cn duy tri ¢ dinh, cho phép dao dong tir 35%
dén 70% (voi cac mia trong nam déu nhu vay);

Khi ngoai troi ¢é nhiét dé lén hon 36°C, nhiét dd tr chon 28 + 30°C,
nhimg khong qué 30°C;
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Khi nhiét dd mua nong nho hom 36°C, nhiét do t chon 24 + 27°C.

Mua lanh & nudce ta chi ¢d ¢ cic tinh phia Bic va n('Ji chung nhiét dd ngoai
trod it khi qua thap. Nhin din ta ¢ tdp quan an méc quin 4o am ca khi & trong
phong vi vy nhiét do tinh 1oan trong nha mua dong duge chon khong cao lam
dé tiét kiém ning luong sudi Am. C6 thé chon t; = 22 + 24°C, @y = 40 = 70%.

(6 thé tham khao dd thi mién tién nghi (h.1.8) d& chon tri 36 tr, @y cho hop li
(cha y, kKhong chon tri s6 ¢ mua doéng 1én vi khi ¢6 sudi dm mudn duy tri do
" & 16m ¢ trong nha s& tén nhidu nang luong hon).

b) NHI v cac xi m,hu,p cdng nghiép hodc cac gian mav can duy tri ché do
nhiét 4m thich hop thi tri s6 ty, ¢y duge chon th(,o yéu ciu cong nghé, con dmu
kién ti¢n ngD}n cho dé tham khao. Céc théng s ty, @ thich hop vdi mot )
nganh sin xudt va dbi voi san xudt soi dét duge cho trong bang phu luc.

2.2. Thong s6 tinh todn ngodi troi

Co nhiéu quan diém khac nhau khi chon thing sb tinh toan cua khong khi
ngodi troi. Trude diy, theo cde tai liéu cla Lién X0 {ct) nguai ta 1l1u0fn;_, quen

chon nhiét d§ tinh todn np,o:u trod theo cip PHKK. Nhu da biét, h¢ thdng
DPHKK duoc phén thanh ba cép:

Doi vori hé thong cép I

Mua néng chon ty = tnad On = Qtnax)

Mua lanh chon ty = tuns On = P{tnin )k

Doi vOi hé thong cdp 1I:

Mua nong chon ty = 0.5(ty ith,1,u_‘): on = 0,5 [0(Lna) O mmax)]

Mua lanh chon ty = 0.5(tuin + tpmin): On = 0.5 [0(tmin) T @tiomin) ]

DGi vor hé thong cap 11

Mua néng chon ty = timas On = Pllbma)

Mua lanh chon ty = twmins Pn = ©(Lbmin)-

Trong cac cdng thire:

fa - Loun + 18 NHiét Ao cao nhét tuyét adi;

L VA tpmi 14 Nhiét dd cyre dai trung binh cuia thang nong nhét (thé’mg 6)
vi cuc ticu trung binh cua thing lanh nhat (thang 1);

O(ty) VA Pt 13 40 Am tuong tmg nhidt do cao nhat va thép nhét tayét doi;

PLpmas) V& Otpmin) 12 O im tuong Ung véi nhiét dd cuc dai va cuc tiéu
trung binh cta thang néng nhét va thang tanh nhat.
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Cac trj s trén dugc cho trong bang No2, No3, No4 va HI (TCVN4088 — 85).

Déi véi Ha Noi, t,,, = 41.6°C; tiomax =32.8°C; tmin = 3,1°C; tymn, = 13.8°C
(p(tlbmax) =83% va (P(ttbmin) = 80%.

Nam 1992, Nha nude Cong hoa x4 hdi chu nghia Viét Nam d4i ban hanh
tiéu chudn thiét ké thong gi6, DTKK va suoi 4m (PL.17, TCVN 5687-1992),
trong d6 quy dinh chon nhiét d6 tinh toan ngoai troi khi thidt ké turong tu cach
chon theo cip didu hoa néi trén, chi khic 13 tri 8 ty, va cac tri s ¢ déu quy
dinh chon theo nhiét d6 lic 13 - 15 gi¢r (cling tirc 14 Iic ¢ dat tri s cure tidu
trong ngay).

Do tiéu chudn Viét Nam vé khi hiu xdy dung TCVN 4088 — 85 khéng cho
d6 4m IGc 13 + 15h nén TCVN 5687 1992 hudng din cach xac dinh d6 4m
dd nhur sau;

Xac dinh .y theo bang N2, ty.., theo bang N3 va d6 am trung binh ¢,
ctia théng tinh toan (mua heé hoic mua déng) cia TCVN 4088 — 85.

Xéc dinh giao diém A c0a tymp, va g

Xac dinh giao diém B cua d = const qua A vat= 0,5.(tpmax + Lbmin)-

D6 dm tuong déi qua B 13 dd dm Itc 13 dén 15h cin tim.

Xem hinh 1-7 duéi day:

7t

P+ 15
o Fb
C?J(!m”_p{ ’ é&mm) /
i L

-
_—

o

Hinh 1-7 Phuong phdp xdc dinh d am liic 13 dén 15k theo chi dén ciia TCVN
5687 — 1992 tix cdc 56 lidu ctia TCVN 4088 — 85.
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Bang 1.3 gidi thidu cac sé lidu nhiét do va do am cua cac dia phuong trich
tir tiéu chudn TCVN 4088 — 85 ding d¢ tinh todn cho cdc cdp didu hoa khong
khi, riéng dd 4m luc 13 = 15h da duge dinh sin theo hudng dén nhu trén.

Bang 1.3
Nhiét dé va do am ctia cdc dia phiong dung dé tinh toan hé tho‘;ng diéu hoa
khéng khi trich tie TCVN 4088 — 85, riéng @,; . 15 tinh todn theo chi déan cuia
TCVN 5687 — 1992

Nhiét dg Mia néng Mua lanh
. trung

T bia phu’o’ng binh ca |ttbmax tmax | Ptbs [P13.15| tbenax | Conax Pibr (P13-15
nam t,°C| °C | °C | %. | %. | °C | °C | %. | %.

(1) (2) 3y |[@ |G G ()] B®)| O o
1 Lai Chéau 23,1 [33,3(42,5| 80 | 58 13,2149 ] 80 | S6

2 Dién Bién 22,0 [32,2{41,5| 82 | 59 {11,0] 0,8 | 82 { 33

3 Lao Cai 22,8 132,7142,8| 81 | 62 (13,2122 | 85 | 66

4 Sa Pa 15,3 123,2|33,0) 88 } 78 | 6,2 | 2,0 | 86 | 64

5 Son La 21,0 |30,8(404| 76 | 55 199 | 1,1 | 78 | 53

) Mdc Chiu 18,5 [27,8/35,8] 81 { 62 | 87| 1,1 | 85 | 62

7 Soéng Mi 22,4 124004361 78 | 53 [11,3| 0,5} 80 | 52

8 Ha Giang 22,6 (32,5142.6] 81 | 63 |129; 1.6 | 8 | 69

91 Tuyén Quang 23,0 1328|41,4| 84 | 65 [13,01 041 83 | 66

10 Cao Bang 21,5 132,042,479 | 61 1051 1,8 | 78 { 59

11 Lang Son 21,3 (31,5139,8| 82 | 64 |10,1| 2.1 | 76 | 58

12 Thai Nguyén 23,0 |32,8|41,5) 82 | 64 [129|3,0 | 78 | 62

13 Béc Can 22,0 [32,4(41,9| 84 | 65 [11,6/ 0.9 | 82 | 63

14 Bic Giang 23,3 [32,6(42,5]1 83 | 67 133|331 77| 62

115 Hoén Gai 22,9 |31,6140,7| 82 | 68 |13,5:5,0 | 77 | 63
16 Mong Cai 22,5 |131,2139,1| 86 | 73 |12,1| 1,1 | 79 | 63

17 Vinh Yén 23,6 [33,9(41,8| 81 | 64 |13.9 2,2 | 78 | 63

18 Yén Bai 22,7 |132,5(41,9] 87 | 68 [13,2| 1,7 | 8 | 72

19 Viét Tri 233 |32,6(42,31 83 1 75 [13,8| 3,1 | 82 | 66
20 Tam Bao 18,0 [26,0|3551 8% | 75 193|107 8 | 78

25



21 Ha Noi 234 |32,8|41,61 83 | 66 |13.8] 3.1 | 80 | 64
22 Hai Duong 23,5 |32,3|40,4! 83 | 69 |13.8] 3.1 | 80 | 64
23 JHung Yén 233 (32,414231 85 ] 69 |13.8] 3,6 | 83 | 66
24 Phu Lién 230 [32.8{41,5: 86.| 71 [14.2| 45| 83 | 68
25 Hai Phong 23,5 |32.1|41.8] 83 | 68 |14.1] 52| 76 | 63
|26 Thai Binh 232 132,0(42.3| 82 | 67 [14.0] 53 84 | 68
' 27 Son Tay 232 132,7142,5| 84 | 67 [13.5] 3,51 82 | 65
28 Hoa Binh 232 :33,5143,6| 83 | 66 1133 1,21 83 | 63
129 Nam Dinh 23,5 132.5'422| 82 | 66 {143] 38! 84 | 68 :
30 Ninh Binh 23,5 1324141,5| 81 | 66 [143]1 551 83 | 68 |
31 Nho Quan 234 |33.0(432) 81 | 64 |13.6; 1.8 | 82 | 64
32 Thanh toa 236 1329(42.0| 82 | 65 [148| 54 | 84 | 69
33 Yén Binh 23,5 |33,1]41,1] 83 | 66 [14,4]3.,9| 83 ! 67
34 1151 Xuan 23,1 |33,4(433| 86 | 69 [14,0] 3,1 | 85 | 65
35 Vinh 23,9 [33,9142,1| 74 | 58 [15,5| 4,0 | 89 | 75
36 ¢ Tuong Duong 237 |344144,61 81 | 57 |14,5| 3,1 | 82 | 61
37 Ha Tinh 23,9 |33,9041,1] 75 | 59 |15,7] 7.0 | 90 | 76
38 Dong Hoi 244 (33,5/42.8] 72 | 55 |16.5] 7,7 | 88 | 73 |
39 Quang Tri 25,0 134,0140.1] 74 | 55 117,31 93190 | 73 ¢
40 Hué 252 134,5140,0| 73 | 55 {17.4| 88 1 90 | 75 |
41 Da Ning 256 |34,5(40,9| 77 | 59 |18,8]11,0| 86 | 72
42| Quang Ngat 258 [34,5/41,1] 81 | 60 [19,2]12,8| 89 | 73
143 Quy Nhon 26,7 [33,7]42,1| 74 | S9 [20,7]15.0| 82 | 63
44 Playcu 21,7 129,6(34,8| 76 | 54 |13,3{5.6 | 76 - 51
45| BuonMa Thudt | 234 |23,5(39,4| 82 | 58 [17.2] 74 | 80 i 61
46 Tuy Hoa 26,5 |34,3(39,7| 73 | 52 |20,9]15,5| 84 | 71
47 Nha Trang 26,5 |33,7(39,5] 79 | 59 |20,7]14,6| 78 | 67
48 | Lién Khuong 21,0 |29,6(34,11 76 | 52 |13,5] 6,4 | 74 | 50
49 Bao Loc 21,3 129,6(33.5] 83 | 70 [13,1] 4,5 | 81 | 53
50 Phan Thiét 26,6 |32,2137,6| 82 | 65 [20,0]12.4] 76 | 58
51| Phudc Long 26,2 134,91383| 69 | 48 |18,7]12.4} 69 | 64
152 1.o¢ Ninh 26,0 134.41379| 76 | 55 |18,2110.7} 72 | 65
53 Viing Tau 258 [31,8/38.4| 85 | 63 121,7/15,0} 82 | 68 |
54| i¢p Hoa 277 |34,1(39,0] 77 | 54 |19.2112,5| 76 | 52 !
55 Mi Tho 27.9 |34,7(38,9| 74 | 53 |20,8{14.9] 78 | 57
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56|  VinhLong 26,6 [33.0(36,4| 76 | 58
57 Sée Trang 26,8 [33,9(37.8! 77 | 57
158 Can Tho 26,7 [34,5140,0| 78 | 57
59 Cén Son 27,1 |31:3]34,5] 81 | 58
60 Rach Gia 273 [33.537,21 79 | 60
61 Phit Quéc 27,0 131.8138,1| 81 | 65
62 Ca Mau 26,5 (33,1/38,3] 81 | 60
63 Hoang Sa 26,8 |313]359! 83 | 73
64| TpHo Chi Minh | 27,0 |34.6.140,0| 74 | 55

21.4
21,7
21,0
23,9
24 4
21,8
21,2
21,9
21,0

6 |

16,4| 78

16,2| 80 i 62
13,81 82 | 62
184 78 | 70 !
14.8| 78 | 59 |
16,0 77 | 63
15,3] 83 | 63
149 82 | 72
13,8 74 | 54

Thi du tir bang 1- 3 ¢6 thé xéc dinh duge cac thong s6 tinh toan ngoai trdi

cho ditu hoa khong khi tai Ha Noi (xem bang 1-4) va thanh phd 116 Chi Minh
(bang 1-5).

Bang 1.4

Thong $6 tinh todn ngodi troi cho khu vue Ha Noi

Mua noéng Mua lanh
Cép dléu hoa Ps A Nhiét dé Pé A
- Nhiét dd t,°C eam 9 ¢am
' ) (pNsnA] th C P~ Yo
Cép 1 41,6 3.1
Cip 2 37.2 8,5
. 66 64
Cap 3 32,8 13,8
Bang 1.5
Théng s6 tinh todn ngoai troi ki vue TP H6 Chi Minh
|
. . Mua néng Mua lanh
Cip diéu -
. Nhiét do 2 Nhiét do Dg§ am
hoa | POAm oy % L :
t;\',oc v Py 7 tN,OC {P.\;’(’A’
Cép 1 40,0
Cép 2 37,3 55 Khong ¢é mua lanh
Cap 3 34,6
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IV. CAC HE THONG PIEU HOA KHONG KHI

1. Cac khau cua hé thong digu hoa khéng khi (PHKK)

D¢ thue hién cac chie ndng cua minh, mbi hé thong digu hoa khong khi
(PHKK) déu phai bao gbm nhiéu bd phén thidt bi hop thanh, mai thiét b thyc
hi¢n mét chire ndng riéng. Céc thiét bi ¢6 cling chire ning hop thanh mdt khau.
Gifra cac khau van c¢6 moi lién h¢ nhét dinh @& hoan thanh cac chire ning
chung cta hé thdng. Ngudi ta ¢o thé phan cac thiét bi cia hé théng PHKK
thanh 4 khau: khiu xir 1i khdng khi; khau vén chuyén va phan phéi khong khi;
Khdu ning luong va khau do ludng - diéu chinh, khéng ché tu déng.

1.1. Khiu xir i khéng khi

Khéu nay tao ra ché d6 nhiét 4m cia khong khi cho phit hop véi didu kién
tinh toan, d@)ng thdi bao dam céc tiéu chuén v§ sinh, dé khéng khi trude khi
théi vao phong co trang thai dinh trude. Nhu vay, khau xr 1i khéng khi bao
gbm cac thiét bi lam lanh hodic siy néng khong khi, thidt bi lam 4m khéng
khi,... cac thiét bi nay thudmg dit trong phong may didu hoa khéng khi, goi tit
14 budng diéu khong. (Dai khi trong budng diéu khong con c6 thém thiét bi cua
khau khac nita).

Pay 1a khau quan trong nhat ctia hé théng PHKK, didu nay ¢6 thé thiy o
qua phén tich dudi day:

Néu khong khi thdi vao
phong ¢6 trang thai V(ty, ¢y), do [
phédn nhiét thira va 4m thira trong
phong nén s& ty thay ddi trang
thai theo tia ¢6 tri 36 sy (e duoc
goi 1a hé sd goc tia qua trinh tur
thay déi trang thai cua khong khi
do nhén nhiét thira va am thia
trong phong). Tri s& cua e chi
phu thudc vao tuong quan nhiét
thira va am thira.

Trang thal cua khéng khi d
trong phong e doé s¢ 1a T(ty, ¢, . Hinh 1-8: ]
hinh 1.8). Qua trinh xir ly khéng khi trén do thi [-d



Nhung néu vi tri diém thdi vao khong con la V, ma bién thanh diém V,
trong khi gy \»d[‘l nhu ¢t thi vi tri didm T s& chuyén thanh 71, (1), ®;). Nhu vay
¢o thé thiy rang: néu cac diéu kién khac gitr khéng ddi, khi thay doi trang thai
khong khf trude khi Lh01 vao phong thi trang thai khéng khi trong pheng sé
thay ddi. Nghia 12 muén cé trang thai khong khi trong phong khi di dinh trude
thi phai xir 1i khong khi dén trang thai trude khi théi vao (trén dd thil —d la
diém V) phu hop véi chuong trinh dinh trude. Chinh khau x(r Iy khong khi 1am
nhiém vu nay

Lung_, cén néi thém: ngay cd khi trong phong thay d6i ché do thai nhiét,
thai am: (nghId la thay doi tri sb ;) thi bing cach thay ddi vi tri diém thdi vao

cling ¢6 thé dat duoc trang thai trong phong (trén hinh 1-8. trang thai V’ thay
cho V khi £' thay cho g¢).

1.2. Khiu vin chuyén va phén phéi khong khi
Khéu ndy ¢ nhiém vu dua khéng khi di duoc xtt 17 ¢én noi can thiét trong
phong, tai d6 s& dién ra qud trinh trao dbi khong khi gifta lugng khong khi

duoc théi vao vdi luong khdng khi trong phong d4 bi 6 nhiém bdi nhiét, 4m,
buyi ... san sinh trong qua trinh sinh hoat san xuat.

Khong khi dugc din tir budng didu khéng dén gian may nho quat gié va
¢4c ong dan. Trong phong ¢d DHKK, khéng khi duge phan phdi vao vung lam
vie nhdr hé théng cac miéng thdi gié (ving lam viée 13 khodng khong glan
trong gian mdy tinh tir mit san dén do cao 2m). Mot phan khong khi duoc tuin
hoan tr¢ lai budng didu khong (de tiét kiém nang fwong) nho hé théng cac
mi¢ng hat gio va dudng Ong glo héi, quat gié hdi. Mét phan khong khi duoc
bd sung qua ctra lay gio, mot phan dugce thai ra ngodl troi qua cura thai glo

Nhu viy, khiu vén chuyen va phén ph01 khong khi thucmg bao gdm: quat
cap 216, quat gio hdi; duimg 6ng dan gio cap, dudng bng gié hdi; cac miéng
thoi gid, céc miéng hut gid; cic cira ldy gi6 va cira thai gio,..

1.3. Khau cung cip niang hrcmg

Khau nay lam nh1em vu cung cAp néng luong cho hé thong DHKK hoat
dong, khau ndy bao gbém: cac dbng co dién dan dong cac thlct bi bom, quat,
may nen ngudn hoi nuoc hodc nudc nong cap nhiét cho sudi am (néu c0), h¢
théng ¢dp thoat nuée; hé thdng ianh cép lanh cho cac budng diéu khong,...

Khau nang lugng chiém phin 10n chi phi dau tu ciing nhu chi phi vidn hanh
cla todn hé thong. Cac thiét bi ciia khau nay thuomg dugce dat riéng thanh timg
tram (vi du, tram bién thé dién, tram lanh trung tim,...).
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Cac thiét bi cua kKhiu ning luong d3 du(jc nghién ciu ki trong cac sach
chuvén mon, vi vy trong cubn sach nay chi dé cap dén nhimg phéan ¢ lién quan.

1.4. Khau do ludng va didu khién, khéng ché ty dong

Cac thidt bi do ludng ¢ nhiém vu chi thi hoZc ghi lai cac thong 56 vé& nhiét
do. do &m tuong ddi cha khong khi trong gian may, ngodi trdd, sau khi duge xur
li. ... nhiét d& va ap sudt caa nuse lanh, luu lugng nude lanh nude néng. Juu
luong khong khi.

Cihe thidt bj khdng ché, didu khién tu dong bao gdm cac bd phén cam bién
duge ndi voi cée co cfiu thira hanh duge bién ddi trye tiép thanh tin hi¢u dién
tac dong 1én cac co cdu didu khién dé tu dong dong mé& cdc van nudce lanh, cac

ctra diéu chinh gio, thay dbi cong sudt cac soi ‘36t gia nhiét, v.v. (cac thiét bi
ctia hé théng lanh, he théng dién thyre hién cace chire nang bao vé an toan cua
cac thidt bi lanh va céc thiét bi dién khong ké vao khau nay cia hé thdng
DHKK).

Tuy theo muc dd sai [éch cho phép ma céc thiét bi do ludmg, tu dong didu
chinh. khéng ché ¢6 thé rat hién dai ma cling ¢ thé rit don gian, vi du. & méay
didu hoa nhiét do ctra 56 chi ¢6 bd cam bién tu déng dong ngat dién khi nhiét
46 gian lanh xudng thap hon tri s& dinh trude.

Nguoi ta xem x¢t chu tric ctiia mot hé thdng PHKK chu yéu qua moi lién

hé gitta cac khau cua hé théng. Théng thuong, trong so dd nguyén 1i cua h¢
théng DPHKK nguoi ta it khi thé hién hai khau cudi.

2. Cac hé théng didu hoa khdng khi

2.1. Hé théng kitu trung tim

2.1.1. Kiéu xur If khong khi trung tim

So dd nguyén i cia hé théng dugc trinh bay trén hinh 1.9. Déy la so do
théng dung cua hé thong kicu xir li khéng khi trung tam va cOn ¢d tén got 1a so
d6 kin (do ¢6 tudn hoan khong khi}.

Nguyén li lam viée cua hé thong nhu sau:

Khong khi ngoai troi qua cua ldy gi6 c6 van diéu chinh 1 di vao budng
hoa trdn 2 dit trong bubng didu khong ; tal day dugce hoa trén véi khong khi
tudn hoan; sau d¢ qua thiét bi xUr 1i nhiét am 3 (b0 phan chinh cua budng ditu

khong). Khong khi sau khi duge xi li nhigt 4m dén trang thai dmh trudce s€
duoc quat cap gio 4 vin chuyén theo dudng dng déin gid chinh 5 rdi chia di cac
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dudmg dng nhanh 6 téi timg gian diéu hoa 7. Tai d6 qua hé thong cac miéng
thdi &, khong Khi Ldp khi trao ddi v6i khéng khi trong phong s¢ nhédn nhigt .
am va byl tir cie ngudn trong phong thai ra, tu thay déi trang théi; sau do duoc
hit qua cic miéng hit gié 9 roi theo cde dudng dng gid hdi 10 dén thidt bi kha
bui 11 Sau khi duge lam sach buyi, khéng khi tudn hoan duogc guat gio hdi 12
dua tr lai mot phin vao hé Lh(”'mg tai bufmg hoa trén 2; con mot phan duge
thai ra ngoai trod qua cua thdi gio ¢o 14 didu chinh 13.

4

6 e T

| ]
[
I
o

-
N

/
=

Hinh 1-9. So do DHKK kiéu xiv Iy khong khi trung tam

Vai sor dd ha, cdu trie cda hé théng trung tam don gian hon nhiéu: hé
thdng chi gdm cac thidt bi (chi tiéy) 1, 2,3,4,5,6, 8 va cta thai truc tiép 14:
khong khi sau khi trao déi trong phong duge thai toan bd ra ngoai troi ma
khong ¢4 tudn hoan,

2.1.2. Kiéu xt¢ If nwée trung tim

So dd I‘ILU)LH li cua hé ‘rhong duoc trinh bay trén hinh 1.10. Nguyén Ii lam
viée cha hé théng nhu sau:

Mdi chit lanh cua hé théng lanh di theo duong (1, .2) vao thiét bi b av hoi
{3} tam lanh nuorc tuan hoan. Nudc lanh duoc bom cdp nude lanh (4) chp di
theo dudmg dng cap (5) mo dng gop (7) va dng nhanh (6) di vao c¢ac FCU (9)
[Fan Coil Unit] dé trao d6i nhiét véi khong khi trong khong gian di2u hoa (8).
NLI’(TC lanh sau khi lam lanh khong khi trong phong di theo dng nhanh {10) vao

dng gop hoi (11) va di theo & dng hdi (12) vao bom hdi (13) quay trd lai thiét b
bay hoi (3) khép kin vong tudn hoan.
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Hinh 1-10: So d6 DHKK kiéu xir ky nwéc trung 1ém

Nhu véy, hé thong di¢u hoa khong khi kiéu trung tdm co6 dic diém 1a:
nhiéu gian diéu hoa cé chung mot budng xur 1 khong khi hodc xir Ii nudc, do
46 tidt kiém duge thidt bi va mat bing, giam dugc chi phi dau tu. Tuy véy hé
thdng nay ¢ nhiéu nhuge diém:

Méi gian didu hoa ¢6 yéu clu riéng v& nhiét d¢ va d6 4m nhung lai duge
cung cip cting mét loai khong khi hodc cung mot loai nude lanh dé duge xu li
nhu nhau, do do thuong phal dat thém thiét bi phu troy cho cac noi ¢ yéu cau
m,ng (vi du, thiét bi phun am b sung cho noi cdn do 4m 1én hon, hodc may
diéu hoa nhiét do cuc bd cho noi can thiét nhigt do thdp hon...).

H¢ théng ¢d duong éng tro luc lom, tiéu phi nhidu dién niang din déng
quat, bom va vat lidu 1am bng dan:

D&i véi hé théng DHKK xir I khong khi trung tam, do duong bng gid ndi
thong véi cc gian didu hoa véi nhau nén ¢6 nguy co ldy lan hoa hoan khi mét
noi bi chay. Hoac khi ¢o sy ) mdy lanh trung tam thi toan bé h¢ théng ngung
hoat ddng.

Hé théng réit kho lap dit céc thiét bi khong ché , diéu chinh ty dong do cac
gian diéu hoa c6 dic diém thai nhiét, thai im khac nhau va yéu ciu ché do
nhiét 8, dé dm trong phong cling khong glong nhau.
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1¢ thong kiéu trung tAm thudng hay lap dat cho cac cdng trinh cdng cdng
(nha van hoa, rap hit, thu vién, ...) hodc cho cac xi nghiép kiéu ci cai tao lat
nay ldp thém hé théng PHKK.
2.2 H¢ théng kiéu td hop
HE thong diéu hoa khéng khi kiu td hop ( Hay con goi 13 kidu DPHKK ban
trung tdm ). Hé théng nay cling c6 thé 1a kin hodc ha. Hinh 1.11 trinh bay so
&6 nguyén 1i ctia hé théng (kin).
2

7
5/ 4/

Hinh 1-11. So d6 nguyén Iy hé thong diéu hoa khong khi kiéu t6 hop
1- Mdy DIKK kiéu 16 hap; 2 - Puong ong gio cdp;
3 - Miéng théi; 4 - Miéng héi; 5 - Duomg ong hoi;

tad

Piém khdc nhau cin ban giita hé théng didu hoa kidu 16 hop véi cac hé
théng diéu hoa trung tdm l1a: mdi gian diéu hoa duoce trang bi mot may didu
hoa kiéu td hop c6 budng didu khang va hé théng van chuyén phan phéi khong
khi riéng, hoat ddng doc 1ap véi nhau. Vi vay hé théng kiéu td hop ¢6 nhidu wu
diém:

- Khong khi duoe xir 1i theo diing yéu cau cia timg noi, do do thuémg
khoéng can thit bi phu trg;

- D& dang ty dong hoa khau diéu chinh, khdng ché;

- Hé théng éng dan ngin, trd lyc nho cho phép str dung cac quat doc truc
¢6 ning sudt gi6 1ém, cit ap bé, kich thude gon, dé I&p dat:

- Hé théng dudmg éng déc 14p nén it ¢6 nguy co lay lan hoa hoan,

- Tuy nhién hé théng doi héi chi phi dau tu 16n, mat bang cén rong rii, van
hanh phirc tap va tén kém hon hé trung tam.
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Ngay nay céc xi nghiép hién dai déu dugc lip dit kiéu nay (vi du, nha may
soi Ha Noi).

2.3. May DPHKK kiéu dic ching

May DHKK kiéu dic chtmg‘l;‘a loai may diéu hoa dugc thiét ké dé lap dat
cho céc truong hop Umg dung dic biét nhu 1dp trén cac phuong tién van tai:
Diéu hoa trén 6t6, diéu hoa trén tau hoa, diéu hoa trén tau thuy...hogc dung dé
lip cho cac toa nha cao tang nhu may VRV, VRF chi can 1 phan tir ngoai nha
(Cuc néng) dit trén ndc clia toa nha 1a cé thé két ndi duoge véi 16 phfm tor dat
trong nha, t6i da co6 thé két ndi voi 64 phan tr trong nha, rét thich hop véi cac
khach san, cac cong s....co nhiéu phong ma khong c6 khong gian dé lap cac
phﬁn tir ngoai nha néu khi st dung may diéu hoa cuc bd. Dic biét cac loai may
VRV,VRF con dp dung ky thuat bién tan dé diéu chinh ning suét lanh nén rat
tiét kiém nang lugng va c6 kha ning tu dong hoa cao.

2.4. H¢ thdng kiéu cuc bd

Dic diém cta hé thong kiéu cuc bo 1a chi co tac dung trong pham vi hep
ctia khong gian. Thong thuong, hé thdng cuc bd duogce ché tao dudi dang mot tu
con, trong d6 ¢6 bd tri du ca 4 khau hé thdng (thuong khong cé hé thdng dng
dan gio; cac cira phan phoi gio dat ngay trén mat trude cia vo may). Cac may
DHKK cuc bd chi ¢6 chirc ning 1am lanh (hodc ¢6 ca thiét bi sudi 4m) ma
khong c6 chirc nang tang am (vi du, cac may BK 1500, BK 2500 cua Lién X0).
Cac may diéu hoa cuc bd thuong cbd
ning suat lanh va nang sudt gi6 nho, 1ip
dat thich hop cho cac phong hep.

Mot s6 may duge tach riéng thanh 2
phdn, goi 12 “méy hai phan t&”. Phan tur
ngoai nha géom: may nén, dan néng va
quat thai nhié¢t dat trong cung mot vo.
Phan tir trong nha gdm: dan lanh, quat
cap gio, cira thoi va hut gio, ... dat trong
cung mot vo khac. Mot sé may DPHKK
con duge bo tri két ndi nhiéu phéan tir
trong nha véi mot phan tir dit ngoai nha.
Hinh 1.12 trinh bay céu triic mdt may Hinh 1-12. So do nguyén Iy hé
DHKK kiéu cuc bo (mat chiéu bang). thong diéu hoa khong khi




H¢ thdng lanh duoc ddt bén trong vo mdy gébm may nén 1 (dang block
kin), tac nhén lanh (1a freon) tir may nén dugc lam mat trong dan ngung tu 2
(cOn goi la dan néng). sau d6 duge qua loc &m nhd phin loc 10 tdi tiét luu t6i
ap suét bao hoa nhd dng mao 9. Nhiét thai tir dan ngumg duoc quat gié néng va
mdy nén ldy tir cac khe o thanh bén. Trong dan bay hoi 7, tic nhén lanh bay
hoi, 14y nhiét ctia khéng khi, sau d6 qua éng hit vao biu dan n& va éng tidu
am vé& may nén 1 tiép tuc chu ky sau.

Khong khi da dugce 1am lanh nho quat 1y tdm 6 thbi qua cac ctra cdp gid dat
¢ phia trén, mat trude vé may; khdng khi tuin hoan duoc hit vao quat qua tAm
loc bui 8 va dan lanh 7. Khdng khi bé sung dugc 14y tir cira gi6 5 ¢6 thé didu
chinh do ma béng tay tay sb lugng ngudi trong phong. Viée dong md may,
diéu chinh luu luong quat gid, dong ma cira gid 5 dugce thue hién nhd cic nim
dat & bang didu khidn. Luu lugng quat gié duge thay dbi bang cach thay ddi
cich ddu day cia dong co 4. Dong co duge ndi dong truc voi cac quat 3 va 6.

Nhur vy, trong may DHKK kiéu cuc bé & trén céc thidt bi thude vé& khau
ning luong gém 1, 2, 3, 4, 9, 10. Khau xir li khong khi gdm 7, 8; khau van
chuyén va phan phéi khong khi gdm cira 5, quat 6 va cic cira cip gio, ]éy gio &
miit chinh (khong thé hién trong hinh v§).

Cac may DHKK cuc bd tuy chi ¢ tie dung trong pham vi hep cta khong
gian, nhung do gon, 1am viéc chic chin, dé lép dat va vin hanh, stra chira, ...
nén dugc dung rit rong rdi, ddc bigt thich hgp cho cic phong hep, cac noi
khong co yéu ciu can duy tri do dm nghiém ngit.

Cau hoi va bai tap

1. Hay néu céc tinh chat nhiét ddng cta khang khi &m?

2. Hay néu cau tao cc db thi trang thai clia khong khi &m?

3. Hay néu c&c anh hudng cla mai trudng khéng khi dén con ngudri va san xuét?
4. Hay néu dinh nghta vé diéu hoa khéng khi?

5. Hay néu phuong phap chon cac théng sé tinh toan cla hé théng BHKK? Cho
vidy?

6. Hay néu cach phan loai he thong DPHKK?
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Chuong 2

CAN BANG NHIET AM TRONG PHONG
VA CAC QUA TRINH, PHUCONG PHAP, THIET BI
XU LY NHIET AM CHO KHONG KHi

Muc tigu

- Hiéu ré cac khai niém co ban vé tinh toan nhiét dm.

Biét tinh toan nhiét am béng phwong phap Carrier.

- N&m duoc cac qua trinh x( Iy khdng khi dm trén @b thit —d.

- Hiéu rd cac phuwong phép va thiét bj xcr Iy nhiét &m cla khéng khi.
N&i dung tém tat

- Pai cwong vé tinh toan can bang nhiét am.

Tinh toan can bang nhiét 4m béng phwong phap Carrier,
CAc qua trinh x ly khang khi &m trén dé thit—d.
Cac phuong phap va thiét bj xtr ly nhiét &m khdng khi.

I. PAI CUGNG VE TINH TOAN CAN BANG NHIET AM

Hién nay & nude ta 16n tai 2 phuong phdp tinh nhiét:

Phuong phap tinh theo cdc tai Liéu cla nuGe Nga, ta goi 1 phuong phap
truyén thong vi da ding tir 1au.

Phuong phap tinh theo cac nudc Anh, M§, Nhéat ... ma cac tai liéu trong
nude goi 1a phuong phap Carrier (Willis H, Carrier dng t6 ¢tia nganh PHKK -
ngudi My). Py la phuong phdp mai déi voi Viét Nam, tuy nhién chiing ta c¢én
tiép cin v&i nd boi vi ngay nay hu nhu tit ca cde may PIIKK déu nhdp hodic
lip rap & Viét Nam déu cua cac hang & cdc nuGe Anh, My, Nhit,...
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1. Phwong phap truyén théng

O phuong phép truyén théng ngudi ta tinh toan hai dai lugng nhiél thira
(Qy) va am thira (W1) dé [am co s& xac dinh hé sb géc tia qua trinh tu bién dbi
khong khi trong phong &: ’

1%
W,

Er—

Day la dai lvong quan trong dé xdy dung so d6 PHKK trén dd thi T-d.
Lugng nhiét thita Q duoc tinh nhu sau:

Qr=Q T+ Qs+ Qu+ Qs T Qe + Q7+ Qg+ Qu+ Qo+ Qpy + Qs » W (2-1)

Trong dé:

Qi
Qq:
Qi
Qu:
Qs
Qg
Qr
Qg
Qo:

Nhiét toa ra tir may moc

Nhiét 16a ra tir dén chiu sang

Nhiét toa ra tr nguoi

Nhiét toa ra tlr ban thanh phim

Nhi¢t tda ra tir bé mit trao dbi nhiét

Nhiél 1da ra do birc xa mit troi qua cira kinh

Nhigt toa ra do birc xa mit troi qua két cdu bao che
Nhiét tda ra do do lot khong khi qua cira

Nhiét tham thdu qua k&t cdu vich bao che

Q,o: Nhiét tham thiu qua trdn

Q,,: Nhiét tham thiu qua nén

Qps: Nhigt tdn that bd sung do anh hudng cia gid va hudng vach vit
nong lén khi di qua quat va dudng 6ng din khéng khi.

Luong Am thira W duoce tinh nhu sau:

“;_i_ = W] + Wz + W_:, + W4 ,kg;‘{S (2-2)
Trong do:
W, : Lugng dm do ngudi téa ra trong phong

Wa:

W3 .
\N;; .

Luong 4m do bay hot tir ban thanh phim
Luong 4m do bay hoi doan nhiét tir san 4m

Luong &m do hoi nuée néng téa vao phong.
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2. Phwong phap Carrier

Phuong phap tinh tai lanh Carrier chi khdc phuong phap truyén théng @
cach x4c dinh nang sudt lanh Q, mua he v3 nang suft sudi Q, mia déng bang
cach tinh riéng tong nhiét hién thira Qy, va nhiét 4n thira Q, ctia moi ngudn
nhiét tda va tham théu téc dong vao phong didu hoa:

Qo=Q = ZQu + ZQu W (2-3)

Hinh 2.1 gidi thidu so d6 tinh cic ngudn nhiét hién thira va nhiét 4n thira

theo Carrier.

QO = QI = Eth t EQm

T~

Nhiét hién thira Q;, do Nhiét 4n thira Q,, do:

N .
I R N A A T

birc xa b%toqéj};’le nhigt téa | |ngudi Qu| | gid tuoi | |gid lot Qs nguf’m
Q. Qs Qx khac Qs
Qua || trdn | . . |l ngudi || Gie | Gie G ,
Kinh | mai vach || nén | dén | may hicn || DEUOI || tuwi § tuai || lot Tot &n Khac
Qn || Qs Qu || Qun | Q| Qs Q]'\. an Qx| hién | an || hién Qs Qs
i § Qv || Qv || Qsn ‘a

Hinh 2-1 So dé tinh todn cde nguc‘;n nhiét hién va nhiét én tinh theo Carrier.

Nhiét tén thit do buc xa Qy, bao che Q, va nhiét toa Q; chi cd nhiét
hi¢n. Riéng nhiét tda do ngudi, gio troi va gid rod lot gf“)m 2 phi‘an nhi¢t hién
va nhiét an.

Ngoai ra & cac phin xuodng, xi nghiép hodc khong gian diéu hoa nao cé cac
ngudn toa nhiét hién va nhiét 4n khac nhu cdc dung cu nha bép vi du ndi 4y,
thae &n bay hoi, cac 6ng din chét long, cac thiét bi trao ddi nhiét, cac ban
thanh pham dua vao, cac thiét bj toa nhiét ... thi can thibt phai tinh bd sung
thém. D&i voi hé thing diéu hoa c6 dng gi6 ciing can phai tinh b sung tdn that
nhiét trén bng gio.
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Cén phai tinh nang sudt gié théi vio, gio hdi, gio tuoi, nhigt db thoi vao,
nhiét do cc thanh phén... tién hanh gidng nhu phuong phap truyén théng.

Cac phuong phép ldp so dd didu hoa mia he, mba ddng ciing nhir cac so
dd thang, tuan hoan 1 ¢ip, 2 ¢dp va phun dm bd sung trong gian may déu gidng
nhur phuong phap truyén théng, khac biét duy nhit 12 tit ca tién hanh trén dd
thi t-d (dm dd) cua khdng khi theo Carrier.

3. Sw khac nhau co ban cua 2 phwong phap

O phuong phép truyén thdng. khai niém tdng nhiét thira (vi du vé mia he)
Q, chua phai [ nang suét lanh Qg néu bé qua tén thit clia khong khi lanh khi
di qua quat vi dudng éng thi Qp van nho hon Qy, bdi vi & day khi tinh todn Q;
ngudi ta chura ké dén nhiét cha khéng khi ngoai troi dua vao phong theo yéu
cau théng gio.

O phuong phéap Carrier thi tong nhiét thira (vi du vé mua h¢) Qy chinh 1a
ndng suét lanh Qy (Qy = Qy) néu ta bo qua ton thit nhigt cua khong khi khi di
qua quat va dudmg bng dan. Bai viy trong céc catalog may vi du cia FCU hay
AHU ngudi ta ky hiéu TH (Total Heat) ddy la tdng nhiét thira ciing chinh la
ning sut lanh. Dac biét 1a ngudi ta khdng cin tinh lugng dm thira nhu phuong
phép truyén thong.

Trong gidi han cua tai liéu ndy, ching tdi chi xin trinh bay cdch tinh nhiét
theo phuong phap Carrier, con cach tinh nhiét theo phuong phap truyén thong
ban doc ¢ thé tham khao trong cac tai lieu Hudng déin thiét ké hé théng
DHKK c6 sin trong nude,

II. TINH TOAN CAN BANG NHIET AM BANG PHUGNG PHAP
CARRIER

1. Nhiét bilrc xa qua kinh Q4

Phén 16n céc kinh ctra s& déu thang dimg, trir mat s6 it cira s6 & ting ap
mai ¢6 clra sd nghiéng hodc tum cé cira s6 nim ngang.

Mit trdi moc & hudng Péng, 1an & hudng Tay. Bic xa mit troi tac dong
vao bé mat tuong dimg, nghiéng hodc ngang 12 lién tuc thay doi. Cira s6 quay
hudmg Pong s& nhan birc xa cue dai vao 9 dén 9 gir sang va két thie 12 gidy
trua. Cira sb quay hudng Tay s& nhén birc xa cyc dai lic 4 dén 5 giey chidu va
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néu 12 clra s& nim ngang trén mai tum thi s& nhan bire xa cyc dai vao 12 gio
trua. Cira 56 quay vé huéng Béc & 20° vi bic thi hiu nhu khéng nhan bue xa
tryc tiép mit troi, quay vé huéng Nam thi bire xa ciing rit han ché. Khi ¢ tm
che néng nhu 6 ving, cira chép, man chén thi birc xa vao phong s& giam hin.
R& rang birc xa qua kinh 14 rat phire tap, khong ddng thoi va khé xac dinh
chinh xac. Bidu thitc sau dy chi dé x4c dinh gin ding theo kinh nghiém nhiét
birc xa qua kinh:

Q1 =n.Q’yy (2-4)
n, - hé 56 téc dung tire thoi (xem hinh 4.2 = 5.3 va bang 4.6 « 4.8).
Q, 1= F-R'[‘-Sds-Snmi-ckh-gm-gr-gcaw (2'5)

Q’11 - lugng nhiét bire xa tirc thoi qua kinh vao phong.

F — dién tich bé mat kinh clra 6 ¢6 khung thép, m?, néu 1a khung gd l4y
bang 0,85F.

R+ - nhiét blrc xa mit roi qua cira kinh vao trong phong, W/m? (xem bang
4.1). Gia tri Ry phu thude vao vi d¢, thang, hudng ctia kinh, cira sb, giér trong
ngay va ¢ dd cao bfmg murc nude bién (H = 0) & day léy gdce tdi trung binh cuia
tia birc xa 1a 30°, toc dd g16 mit ngoai kinh 2,5m/s, mit trong kinh 1 m/s.

Néu hé thong diéu hoa nhigt d6 hoat déng 24/24h hoic tir 6 gid sang dén 4
git chiéu (trong cac ngdy cé ning co thé 14y ngay lugng nhiét birc xa mat troi
cyc dai qua ctra kinh trong phong Ry, cho trong bang 4.2 dé tinh toan. Bang
4.2 12 rit gon clia bang 4.1, chi gdm céc gid tri cue dai cta R

€ - hé s anh hudng clia d cao so voi mit nude bién, tinh theo cong thire:

H _
g.=1+ 0,023.1000 \ (2-6)

£q, - h¢ 30 ké dén anh hudng cia d6 chénh gitra nhiét d dong suong ciia
khong khi quan sat so véi nhiét 49 dong suong cia khéng khi & trén mit nude
bién 14 20°C, xac dinh theo cdng thirc:
ts — 20

10

Emm - D& 36 anh hudng cua may mu, khi troi khong may g, = | khi tréd ¢6

may €,y = 0,85,

ga=1-0]13 (2-7)

€, - hé b anh hudng ctia khung , khung g5 léy gn = 1, khung kim loai ]éy
exn = 1,17,
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£y - hé sd kinh, phu thude mau sdc va kiéu loai kinh khac véi kinh co ban
(xem bang 2-3). Kinh co ban 1a loai kinh trong sudt, diy 3mm co hé s6 hip
phu « = 6%. hé sé phan xa p = 8%, img v6i gpdc t6i cua tia phan xa 1a 30°.

£, - hé sb mit trod, ké dén anh hudng cia kinh co ban khi ¢6 man che bén
trong kinh (xem bang 2-4), khi khong ¢é man che bén trong €, = 1.

Néu khac kinh co ban  va ¢6 rém {man) che bén trong, nhiét birc xa mit
o tinh theo ¢dng thire (2-5) nhung €, = 1 va Ry duogc thay thé bang nhiét bire
xa vao phong khac kinh co ban Ri:

Q,Il = F-RK-gds-smm-skh-sm - W (2-8)
vai:
RI\' = |0-4a1\ + Tk(am T Tyt PiPm 0’4akam)]R‘N (2-9)
R,.
= R 2-10
R 0.88 ( )

Ry - bie xa mit troi dén bén ngoat mat kinh;
R+ - bire xa mit trdi qua kinh vao trong khéng gian didu hoa (xem biéu
thirc 4.2 va bang 2.1):
Oy Tie Pre s Ty P - NE 56 hép thu, xuyén qua, phan xa cua kinh va man
che, gid thiéu trong bang 2-3.
Bang 2-1

Licong bire xa mét tréi gua kinh vao phong R, W/m’

Vidé 0O° Gidr mat trot

Thang Hurdmg 6 | 71819 10112113 114]15]16]17

i Bic 0114212051233 |246|2521259|252|246|2331205| 142
Péng Bac 01375|492]1486|419|3001167| 63| 44| 41] 351 19
Péng 0|366|464|426(293|136| 44| 44| 44| 41| 35| 19

' 6 bong Nam 03117132 85 47| 44| 44| 44| 44| 41| 35| 19
Nam 0| 19] 35| 41| 44} 44| 44] 44| a4| 41| 35| 19
Tay Nam 0| 19| 35 41| 44| 44 44| 44| 47| 85/132: 117
Tav O 19 35| 41| 44| 44| 441362931476 |464 (366
Tay Béc Ol 19| 35| 411 44| 63|167|3001419|486|492|375
mit ndm ngang 0| 88(274(264]602]684| 7131684 |602|464(274| 88
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Vido O° Gid mat trdi
‘Thang Hudng 617819 1011121314/ 15]16]17
‘ Biic 0|117]170] 192|205 2081211 |208|205| 192]170] 117
| Péng Béc 0|372|483(473(391 (2711 136| 50| 44| 41| 35| 19
; Déng 01382]479438(303 | 136] 44| 44| 44| a1] 35| 19
fSV”iDangNam 0[ 145 164]114| 57| 44| 44| 44| 44| 41| 35| 19
:; | Nam O 19| 35) 41| 44| 44! 44| 44| 44| 41} 35} 19
} tTﬁyNam 0| 19| 35| 41| 44| 44| 44| 44| 57[114]164] 145
I'Tay 0| 19] 35| 41| 44| 44{ 44|136]303]4381470]382
Tay Béc 0| 19| 35| 41| 44| 50|136|271]391|473]483]{372
| m3t nim ngang 0| 91]287|476|615|703]735|703|615|476{287] 91
IBic 0| s4| 88| 98|104|107[107]107|104] o8] 88| 54
Péng Béc 0|347|445|419(322(192| 76| 44| 44 41| 38| 19
Déong 0|407|514|4671325(145| 44| 44] 44| 41| 38| 19
4 va g |DONg Nam 0|211]249|205|110| 47| 44| 44| 44 41| 38| 19
Nam ol 19| 38| 41| 44| 44| 44| 44| 44| 41| 38| 19
Tay Nam 0f 19| 38| 41| 44| 44| 44| 47{110]205|249(211
Téy ol 19| 38| 41| 44| 44| 44|145]325/465]514]407
Téy Béc o 19| 38| 41] 44| 44| 76|192{322|419| 445|347
mit ndm ngang 0| 98|306|473{650|738|773|738|650]473|306| 98
Bic 0| 19} 38| 41| 44| 44| 44| a4| 44| 41| 38] 19
Dong Bic 0|300(372|3191214| 98| 44| 44| 44! 41| 38| 19
Pong 0|4231527|476(337|148| 44| 44| 44| 41| 38| 19
Pong Nam 0(3001372|319{214| 98| 44| 44] 44| 41| 38] 19
'3 v2 9 | Nam o 191 38| 41| 44| 44| 44| 44| 44| 41| 38| 19
g Téy Nam 0| 194 38| 41| 44| 44| 44] 98|214|319|372|300
|
Ty 0| 19| 38| 41| 44 44| 44]148|337]476|527)423
Ty Béc 0| 19| 38| 41| 44{ 44| 44} 98|214|319|372|300
| mit ndm ngang 0|101]315|514|662{757|7891757|662|514|315[ 101
| Bhc o 19] 38| 41| 44| 44| 44 44| 42! a1] 38| 19
! Pong Bic 0[211]249|205{ 110| 47| 44| 44| 44| 41| 38| 19
D4 01407|514[467|325|145| 44| 44| 44| 44| 38| 19
; ong
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Vido O° Gidr mat trdi
Thang Huéng 617800/ nlnlizlialislielir
Déong Nam 0|347}445(4191322(192| 76| 44| 44| 41| 38| 19
Nam 0| s4| 88| 98[1041107|107|107]104| 98| 88| 54
5ys |Tay Nam | 19| 38| 41| 44| 44] 75|192|322|419| 445|347
0 Iva o 19 38] 41l 44| 44| 44]145[325(a67]514]407
Ty Bhc 0| 19| 38| 41| 44} 44| 44| 47]101|205|249|21)
mit nm ngang 0| 98|306|473|650|738!773]738|650|473|306| 98
Cleie | o] 1ol 35| aal aa| aa| aa| as| asl a1] 35] 19
Pong Béc 0|145|164]114| 57| 44| 44| 44| 44| 41| 35| 19
Déong 0|382|479]438(303 | 136] 44| 44| 44| 41| 35| 19
s |Pong Nam 0|3721483(473(391|271]136] S0| 44| 41| 35] 19
1‘;d Nam 0| 117|170} 192[205]208|211}208|205| 192|170| 19
Tay Nam 0| 19| 35| 41| 44| 50\136]271|391|473|483} 19
Tay 0] 191 35| 411 44| 44| 44]136]303]438]479(382
Tay Béc 0| 19| 35! 41| 44} 44| 44! 44| 57|114]164]145
mit nim ngang 0| 91|287|476|615|703{735|703|615|476]287] 91
Bic o] 19} 35| a1] aa| aa| 44| a4l a4l 41| 35| 19
Péng Béc 0/117|132] 85| 47| 44| 44| 44| 44| 41| 35| 19
Déng 0|366|464|426(293 | 136! 44| 44| 44| @1} 35| 19
{5 |DongNam 0|375492(4861419|300| 167| 63} 44} 41| 35] 19
Nam 0| 142| 205|233 | 246 | 252| 259|252 | 246|233 | 205 | 142
Téay Nam
Tay
Tay Béc
mit nam ngang i
Vido 10° Gid mat troi
;Théng Hudng 6 | 718 9 [10j11 | 12[13}14,15]16 |17
Béc 60| 139]158| 142]139]136| 129| 136{ 139] 142} 158 | 130
Déng Bic 173|413|4831442|334|205| 88| 44| 44| 41| 35| 25
i Dong 170]423}489|438(309|129| 44| 44| 44| 41| 35} 25
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— — g
iDangNam 57;155|173|136] 79| 44| 44| 44| 44| 41 35| 25
! Nam 6 35| 41| 44] 44| 44| 44| 44| 41, 35| 25
- Tay Nam 6 25| 41] 441 44| 44| 44| 79|1361173]155
() I— 1 ~F r
. Tay 6 25| 41| 44| 44| 24]129]309:438| 489|423
iTﬁy Bic 6 25| 41| 44| 57| 881205(3341442(483]413
mat nam ngang 13 337|5241647|735|766]735|647;524(337|139
'-Bz‘ic 16 123|110[104| 98| 95| 98[104]110|123]107
Pong Bic 132 467(419|344|177| 69| 44: 44| 41| 35| 22
Déng 1158 498|448|300(136| 44| 44l 44| 21| 35| 22
5va | Dong Nam - 82| 180{208]177|101| 44| 44| 44] 24| a1| 35| 22
7 | Nam 3 35| 41| 44| 44{ 44| 44| 44| 41| 35| 22
Tay Nam 3 35| 41| 44| 44| 44] 44[101]177|208[180
Tdy 3 35] 41| 44| 44| 44]136(|309|448|498|426
Tay Bic 3 35[ 41| 44| 44| 69|177|344 /4194671401
mit nim ngang 9 33715241662|744|779| 744 1662|524 (337|132
Bic 3 S0 47) 47| 44| 44| 44| 47| 47| 50| 47
Dang Béc 54 410[350(252(107| 44| 44| 44| 41| 35| 22
Déng 79 514|470(328(145) 44| 44| 44| 41| 35| 22
4 va | Dong Nam 57 296(2681189| 85| 44| 44| 44| 41| 35| 22
8 | Nam 3 350 417 44| 44| 44| 44| 44| 41| 35, 2
Tdy Narg 3 35| 41| 44| 44| 44| 85[189|268[396!249
Tay 3 35| 41] 44| 44| 44|145|252|470(514]435
T4y Bic 3 35| 41| 44| 44| 44|107(237|350(410{356
'! mit nam ngang 31|5271672|763| 789|763 |672|527(331|120
© . IB& 35| 41| 44| 44| 44| 44| 44| 41] 35| 19
2 Y PDong Bic 325(252|142) 54| 44| 44| 44| 411 35| 19
L4
} ’ | bong 517|476|334{148| 44| 44| 44| a1} 35 19
’ Pong Nam y 401 (385(2961177| 66| 44| 44| 411 35| 19
| Nam 3 41| 60| 76! 85| 88| 85| 76| 601 41| 19
Tay Nam 31191 35| 41| 44! 44| 66[177(296(385]401 | 306

44



| .
Tay 3| 19| 35| 41] 44| 44} 44]148(334|476(517]410
Tay Bic 31 19| 35| 41| 44| 44| 44; 54]|1421252|325|28)
mit nam ngang 3| 981306|505|653;741|779 741|653 |505]306| 98
Bic 0| 16| 32, 41| 44| 44) 44| 44} 44| 41| 32| 16
Dong Bac 0|183{208|139| 88! 44| 44| 44| 44| 41§ 32| 16
Déng 0:372|489(457\315]126| 44| 44| 44| 41| 32| 16

2 vd i Bong Nam 0]325(464 470|388 2551450 57| 44 41} 32| 16

10 | Nam 01 57|126|173|205|224|230(224|205|173|126| 57
Tay Nam 0| 16| 32: 41| 44| 571145]255|388|470|464|325
Tay 0l 16| 32| 41| 44] 44| 44]126(315|457|489|372
Tay Bic 0| 16| 321 41| 44| 44} 44| 44| 88[139(208|183
mat nim ngang 0| 69|268|438|609|694|7351694|6091438|268| 69
| Bic 0f 13| 28| 38; 41| 44| 44| 44| 41| 38| 28] 13
Péng Béc 0| 85(117] 54| 41| 44| 44} 447 41y 38| 28] 13
Péng 01312]451|416(2931123| 44| 44| 41| 38| 28] 13

1 va | Béng Nam 0[312]4831508 |460|3441221| 98} 54 38| 28| 13

11| Nam 0| 1101205|287|303}328|334|328|303|287205(110
Tay Nam 0] 13| 28| 381 54| 98|221|344|460|508|4837312
Tay 0| 130 28| 38| 41| 44| 44]123(293]4161451(312
Tay Bac 0} 13| 28| 38| 41| 44| 44| 44| 41| 54117} 85
mat nim ngang 0| 54|1961413|552|6371662|637552(413|196| 54
Bic 0t 13| 28| 38| 41| 44| 44| 44| 41| 38| 28] 13

12| Dang Bic 0| 47| 88| 54| 41| 44| 44| 44| 41| 38| 28| 13
Déng 0|2711432(410|287|132| 44] 44| 41] 38} 28] 13
Déng Nam 0312|486|514[470|382|249| 114| 73| 38| 28] 13
Nam 0|158|233|296 | 344|366 3781366 |3441296|233 | 158
Tay Nam 0l 13] 28| 38| 73{144|249|382(470(514{486(312
Tay 0| 13| 28] 38| 41| 44] 44]132}287/410]432(271
| Tay Bic 0| 131 28| 38| 41| 44| 44{ 44| 41} 54| 88| 47
mit ndm ngang 0| 44|208|378)527| 609|637 609| 527|378 |208| 44
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Vido 20° Giér mit troi ;
Théng Hudmg 67181910l 120130141516 17
Bic 881129/1041 79} 60 54| 47| 54| 60| 79| 104|129
Péng Bic 255|454|385[2621120| 47{ 44| 44| 44| 38] 28| o9
Béng 255|467|505(45113031129| 44| 44| 44| 44 38| 28
Péng Nam 88(196|230(208| 139| 66] 44| 44| a4 44§ 38| 28
Nam 9| 28| 38| 44| 44| 44| 44| 44| 44| 44 38| 28
Tay Nam 9| 28| 38| 44| 44| 441 24| 66|139|208!230] 196
6 b :
Tay 9| 28| 38| 44| 44| 44) 44|129]302|541 1505|467
Ty Bic 9| 28| 38| 44| 44| 44| 47/120|262|385]454|468
mit nim ngang 35(189|382(555| 68117321789 732|681 15551382 189
Bic 63| 88| 73| 541 47| 44| 44| 44| 47{ 54| 73| 88
béng Bic 1224(416(435(350|230| 98| 44| 44| 44| 41| 38 25
Dong !237 467|514|457|312| 145 44| 44| 44| 41| 38] 25
’ i
DBong Nam ' 98|221(268|249|180| 91| 44| 44| 44| 41| 38] 25
Nam 9| 25| 38| 44| 44| 44| 44| 44| 44| 41| 38] 25
Tay Nam 9| 25| 38| 44| 44| 44| 44| 91]180]249 (2681221
S5va7
Tay 9| 25| 38| 41| 44| 44| 44|145|312]457|514|467
Tay Bic 91 25| 38| 41| 44| 44| 44| 98|230(350|435[416
mjt ndm ngang 25(173]372|552|681|757|792{7571681|552|372| 173
Bic 19| 32| 35( 41| 44| 44| 44| a4} 44| 41| 35| 32
Déng Bic 14213501372(281|158| 57| 44| 44| 44| 41| 35| 22
Déng 167 |4481520(470(334| 161| 44| 44] 44| 41| 35| 22
Béng Nam 01]281{356|341(309|173| 63| 44| 44| 41| 35| 22
Nam 61 221 35{ 44| 63| 76| 82| 76! 63| 44| 35| 22
Tay Nam 61 221 35] 41| 44| 44| 63]173)309|341 (356|281
4vag ;
Tay 61 22| 35| 41| 44{ 44| 44]161|334|470|520| 148
Tiy Béc 6| 22| 350 41144s] 44| 44} 57|158|281{372|350
mat ndm ngang 16| 1513371 527|6621741| 7791 741|662 | 5271337] 151
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Vido 20°

Gio mat troi

Thang | Hudng 7lglotwlulizliztalis|ie]r
Bic 0l 191-35] 41| 44| 44| 44| 44| 44} 41| 35| 19
Dong Bic 01262|274(186| 69| 44| 44| 44| 44| 41} 35| 19
Déng 0410|514(4701328} 1421 44| 44| 44| 41} 35| 19
Ddng Nam 0|312|420[442|378(265|129| 47! 44| 44| 35| 19
Nam 0| 25| 69!120|164[199|205|199|164]120| 69! 25
TAy Nam 01 191 35| 41| 44| 47]129(265|378;442|429]312

3va9
Tay 0| 19| 35| 41| 44| 44l 44| 142|328]470i514]410
Tay Bac 0| 19| 35| 41| 44] 44| 44) 44| 69|186]247|262|
mit nim ngang 0| 95/2931483|624(710|735]710]1624|483|293| 95
Bic Of 13| 28| 38| 41| 44} 44| 44| 41] 38! 28| 13
Dang Bic 01139 164| 91| 41| 44{ 44| 44| 41| 38] 28] 13
'Déng 0312|464 |4451315{155| 44 44| 41| 38| 28| 13
Déng Nam 0|2871460|505|476(375|233| 85| 41| 38| 28! 13
Nam 0] 66|158(240|293|335!350|334(293|240! 158 66

5oy |18y Nam 0| 13| 28| 38| 41| 85!233|375|470|505]{460]287

Y | : —

10 Tay 0| 13| 28] 38| 41| 44| 441155\315|445 464|312
Tay Bic 0| 131 28] 38| 41| 44| 44| 44| 41| 91|164]139
mit nim ngang 0| 57|214(401|539|618|656|618|539]401|214] 57
Béc 0| 9| 25| 35| 41} 41| 41| 41| 41| 35{ 25| ©
Pong Bic 0| 76| 82| 44{ 41{ 41| 41| 41} 41| 35| 25| 9
Dong 0}2241404(401|287(136| 41| 41] 41| 35| 25| 9
Péng Nam 0]230|450(517|498|426]287| 145| so| 35| 25] 9
Nam 0| 881218(315|388(429(445|429(388(315{218| 88

I va |Tdy Nam 0| 9| 25| 35f 501145|287|426|498|5171454|230

' Tay 0| 9! 25| 35| 38| 41| 41|136|287|401|404|224
Tay Bic 00 9| 25| 35| 38| 41| 41| 41| 41| 41| 82| 76
mit nim ngang 0| 16/151(319|460|542i568|542|460]319(151] 16
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Vidp 20° " Gidy mat o
Thang Hudmg 67189 it0jul12{13]14l15]16]17
Ric 0| 6| 22| 35] 38] 41| 41} 41} 38| 35| 22| el
bong Bic 0| 44| 57| 38| 38] 41| 41] 41} 38| 35| 22| 6
bong 0[177|372382|268{107| 41{ 41| 38| 35| 22| 6
Péng Nam 0186(438|527|501[423|306]189| 63| 35| 22| 6
Nam 0] 79(233|350|416!460 |470|460|416|350|233| 79
Tay Nam 0| 6| 22| 35| 63]198|306[423|501|527|438] 186!
2 Tay 0| 6| 22| 35| 38] 41| 41]107|268|382|372[177
Tay Béc 0| 622 35| 38| 41| 41| 41| 38| 38| 57| 44
mat ndm ngang 0| 13]114|290|246| 5081536 508| 426|290 | 114| 13

Vide 30° Gid mat trn
Théng Huong 6 |78 tolo]ifr]is]alis]is]17
Bic 104 91 | 57 |44 | 44 | 44 | 44 | 44 | 44 | 44 | 57 | 91
Pong Bic 331410|306{173] 60 | 44 | 44 | 44 | 44 | 38 | 321 16
Pong 341(492|508 4511309 |139| 44 | 44 | 44 | 44 | 38 | 32
¢ |DongNam 132(237|284]284|230|139] 54 | 44 | 44 | 44 |38 | 32
Nam 16323844147 60]66|60|47 |44 3832
Tay Nam 16 | 32 | 38 | 44 | 44 | 44 | 54 |139|230|284 284|237
Tay 16 |32 | 38 | 44 { 44 | 44 | 44 | 139|309 |451|508 492
Tay Bic 16 | 32|38 |44 |44 | 44 | 44 | 60 |173|306|4101438
mit nim ngang 60 192413 (5681684 |757 (789|757 | 684 |568|413 {182
Bic 69 | 63 | 44 |44 ! 44 | 44 | 44 | 44 | 44 | 44 | 44 | 63
Pong Bic 293|413 |388|281]145| 50 | 44 | 44 | 44 | 41 | 38 | 28
Dong 315(489(517(457{312(139| 44 | 44 | 44 | 41 | 38 | 28
5 v3 7 | Dong Nam 132|259 (315(315[262|167| 60 | 44 | 44 | 41 | 38 | 28
Nam 13128 |38 |44 | 63 | 85|95 |85 |63 |44 |38|28
Tay Nam 13128 (38|41 |44 |44 |44 |167|262[315|315|258
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Vids 30° Gi&y mat troi
Thang Hudng 6 |7 |89 1011 [12]13]14|15]16]|17
Tay 1328 |38 141 | 44|44 |44 |139|312|457]517489
Tay Bic 13 |28 138 | 41 | 44 | 44 [ 44 | 50 | 145|281 [3884,2
mat nam ngang 47 [208{388|555|675|744 | 776 744|675 5553881208
Bic 19|25 (35|41 |41 44 |44 |44 | 411413525
Péng Bac 173|341|315{208| 85 | 44 | 44 | 44 | 41 | 41 |35 |25
bBéng 208 4645201467 |322|145] 44 | 44 | 41 |431] 35 | 25
4 va g |Pong Nam 117(309(401 |407|353(|2581123| 47 [ 41 | 41 | 35125
Nam 6 12541 |85 |148[183[198{183]148! 85 | 41 | 25
Tdy Nam 6 |25 (3541|4147 [123]259|353|407|401 (309
Tay 6 | 2535041141 |44 44|145|322(467{520|464
Téay Bic 6 | 2535141 |41 |44 |44 |44 |85 |208]315/341
mit ndm ngang 19 |148(337|508(631|710(741|710|631|508|337]148
Bic 0 1161323841144 |44 44141383216
Pang Bic 0 1233(284 (126|471 44 |44 44 | 411383216
bang 0 [391]4981454|325|151| 44 |44 |41 [38 (32| 16
3 v 9 1Dong Nam 0 [309]413(479(445(356|211] 79 | 41 | 38 [ 32| i6
Nam 0 | 28|57 [189|259/3091{331[3091259|189| 57 | 28
’ T4y Nam 0 [ 16132(38 41|79 (2111356445{479|413 (309
Ty 0 | 1632138414444 [151(325|4541498(391
Tay Bic 0 | 1632138 |41 44144 |44 |47 [126]284|233
mét ndm ngang 0 | 79 |2551426|565|637(669|637|565|426|255] 79
Bic 0|9 125[35(38|411{44|4138|35|251( 9
j Dong Bic 0 [140[123|57 |38 141 4441 (3835|259
Pong 0 1249(426(4161296]136] 44 | 41 |38 [ 35125 9
5 vy |Dong Nam 0 [230]448:514{501(429(290|148| 47 [ 35|25 | 9
1o |Nam 0 | 57 [ 1801290382 (438[457|438(382|290(180} 57
Tay Nam 0| 9 | 253547 |148(290(429|501|514 |448{230
Tay 0| 9 125[35|38 |41 |44 |1361296{416(426(294
Tay Béc 0 !9 125(35|38[41 4441|3857 123|104
mit nim ngang 0 | 19 [155(31514511539(565|538(451|315[155| 19
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Vide 300 Giey mat troi

Thang Hudng 6178|9101 {1213 |14{15/16]17
Bic PO 31928135 /38(38|38(35128(19] 3
; Déng Bic PO 25|50 (28135(38(38(38(35!28(19] 3
: Déng "0 | 85 |344(366|2621110| 38 | 38 | 35 [ 28 | 19 | 3
i 1va |Dang Nam 0 | 88 [4D1|508|511|451|328{202| 73 | 28 [ 19| 3
Il [Nam 0 |32 (214|344|4321486|5011486{432(344 (214! 32
Téy Nam 0 | 3 |19|28]731202(328{451!511|508|401, 88

!’1’\ . |
“Tay O | 3 |19]28]35)38/|381101262|366|344! 85
Tay Béc 0|3 ]19/28|35:38(38138:35/|28|50]25
mit nim ngang O | 6 |85 |224\344:42914571429|344|224| 38 | 6
- Béc 0| 0 |13[28]35{38|38/38|35,28/13|0
'Pong Bic 0 | 0 |32]28|35{38|38[38{35{28|13]|0
:Dong 0 |290|331}252{101| 38 |38 |35 {28 13| 0
12 {Déng Nam 0 | 0 |360]495|511|451|341(227|88 | 28 | 13 | 0
Nam 0 | 0 |202]356|448]501|514|501|448}356|202| 0
Tay Nam 0 | 0 | 13|28 88{227|341{451{511}{495|360| O
Tay 0 | 0 |13]28]35](38|38[101(252{331|290| 0
Tay Bic 0 | 0 |13[28135(38[38{38]35/[28(|32]0
mat ndm ngang 0 | 0 |60 |189]306{385|413]385]306(189| 60 | 0
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Bang 2-2
Lueong birc xg mdl tréi [6m nhdt Ry xdm nhdp qua ciea kinh
loai co ban vao trong phong, Wim®
(rut gon cua bang 2-1)

Hwéng |
Vido =
P N Théng D-"‘ Dn TA TA mi_lt
(BaC) 4 O'Hg DA Ong ay TA a’y M
Bic Bic | "B/ Nam Nam Nam| Y | Bhe | "™
: ngang
6 492 | 464 | 132 | 44 | 132 | 464 | 492 | 713

7vas | 151 | 483 | 479 | 164 | 44 | 164 | 479 | 483 | 735
8vad | 79 | 445 | 514 | 294 | 44 | 294 ; 514 | 445 | T73
0 9va3 32 | 372 (527 1372 44 | 372 | 527 | 372 | 789
| 10va2 | 32 | 249 | 514 | 445 | 107 | 445 | 514 [ 249 | 773
Itval | 32 | 164 | 479 | 483 | 211 [ 483 | 479 | 164 | 735

12 32 | 132 | 464 | 492 ] 259 | 492 | 464 | 132 | 713

6 126 | 483 | 489 | 173 | 44 | 173 | 489 | 483 | 766
7vasS | 95 | 467 | 498 | 208 | 44 )} 208 | 498 | 467 | 779
gvad | 41 | 410 | 514 [ 296 | 44 | 296 | 514 | 410 | 789
10| 9va3 | 32 | 32515171401} 88 1401|517 | 325 | 779
10va2 | 32 | 208 | 489 | 470 | 230 | 470 | 489 | 208 | 725
1lval | 28 | 117 | 451 { 508 | 334 | 508 | 451 | 117 | 662

12 28 | 88 | 432 | 514 | 378 | 514 | 432 | 88 637

6 82 | 486 | 505 | 230 | 44 | 230 | 505 | 486 | 789
7vas | 60 | 435|514 | 268 | 44 | 268 | 514 | 435 | 792
g§vad | 35 | 372 (520|356 | 82 [356 5201372 779
20 | 9va3 | 32 | 274|514 { 442 | 205 | 442 | 514 | 274 | 735
10va2 | 28 | 164 | 464 | 505 | 350 | 505 | 464 | 164 | 636
[lvall 25 | 82 | 404 | 517 | 445 | 517 | 404 | 82 | 568

12 25 | 57 138215271470 | 527 | 382 | 57 | 536
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| 6 63 | 438 1 508 | 284 | 66 | 284 | 508 | 438 | 789
L T7vas 50 | 413 | 517 | 315 | 95 | 315 | 517 1 413 | 776
8vad 35 | 341 | 520 | 407 | 199 | 407 | 520 | 34! 741
9 va3 28 | 284" 498 | 479 | 331 | 479 | 498 | 284 | 668
Pova2 | 25 | 123 | 426 | 514 | 457 | S14 | 426 | 123 | 565
ITval @ 22 50 | 366 | 511 | 501 | 511 | 366 | 50 457

12 ’ 19 38 | 331 | 511 | 514 | 511 | 331 | 38 413

30

Hé s6 tac dung tire thoi n,
Tir biéu thire (2-4) ta co:

O,

H — P (2 -1 1)
o,
Q- 1a nhiét lugmg tac dung truc tiép dén phu tai lanh.
Q' -1a Iuomg nhi¢t buc xa tire thoi qua kinh vao phdng nhung khéng tac
dung truc tiép dén phu tai lanh. C6 thé coi:
Qi =Qn +Qu

Q. - 14 phén buc xa bi hip thu bdi vach, tran, nén va cac db vat trong nha,
sau mot thol gian moi toa vao khong khi. Do d6 Q*;, khéng tring pha véi Qn
cd 6 thoi diém dat cue dai va khéng cue dai.

Bang 2-3

dc tinh birc xa va hé s6 kinh cua cdc logi kinh &,

HE s6 |Hé sb| Hé sé | Hé sb
Loai kinh hip |phan xuyén | kinh

' thuoy | xa | qua | e,
Kinh ca ban 0,06 0,08 0,86 1,00
Kinh trong, phing, ddy 6mm 0,15 10,08 | 0,77 | 0,94
Kinh Spectratioat, mau déng ndu,6mm 0,34 | 0,10 | 0,56 | 0,80
Kinh Antisun, mau déng nau, 6mm 0,51 10,051 0,44 10,73
Kinh Antisun, mau déng nau, 12mm 0,74 | 0,05 | 0,21 | 0,58
' Kinh Calerex, mau xanh, 6mm 0,75 10,05 0,20 | 0,57
Kinh Stopray, mau vang, 6mm 036 10,39 025 | 0,44
Kinh trong trang mang phan xa R§20,6mm 0,44 1 0,44 | 0,12 | 0,34
Kinh trong trang mang phén xa A18,4 mm 0,30 | 0,53 | 0,17 | 0,33
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Bang 2-4

Dydc tinh birc xa cua man che va hé sé mdt troi g

Hé s Hé s6 H? sb Hé s6
Loai man che, rém cira hap phin | xuyén mat
thuo, | xap, | quat, | troie,
Manh manh mau sang 0,37 0,51 0,12 0.56
mau trung binh 0.58 0,39 0.03 0.65
mau toi 0,72 0,27 0,01 0.75
Man che loai Metalon 310/2 0,29 0,48 0,23 0,58
Man che Brella tring kidu Ha lan 0,09 0,77 0,14 0,33

Hinh 2-2 biéu dién su léch pha d6 trong thoi gian 24gid (coi hé thdng
PHKK hoat dong lién tuc 24/24h mot ngay) do tac dung tich nhiét cua vach,
tudng, tran, nén va dd dac. Tac dong tich nhiét cang lén khi mét dd (khi mat
d6 khdi lugng riéng) vét lidu cang Ién va nhu vay Q;, ¢6 cuc dai cang nhd
(xem hinh 2-3) va cang 1éch xa Q’j1me. Nhu vdy, vach cang day, chire ning
diéu hda nhiét dd cang tdt, cang thudn lgi cho hé théng DPHKK.

Khéng nhitng blrc xa mit trdi qua kinh gy ra tich va trd nhiét ma nhidu
ngudn nhiét tda khic ciing ¢6 hién tugng trong tu. Bang 2-5 gid thiéu thanh
phan nhiét birc xa cOa céc ngudn nhidt toa do.

QH
max

Qw
QW

Qq1=(p=150%g/rr
Q4 =500kgim)

Q4 (P=750kgim')
011

[

Théi gian t

Thén giant

Hinh 2-2 S léch pha cua nhiét lwong  Hinh 2-3 Sy léch pha cia Q' va Oy,
btec xa mdt troi tuc thoi Q7 voi phu phu thudc vao mdat do (khffr' lrong
tai lanh Q,, do sw tich va tré nhiét ctia riéng), dién tich cua vt liéu xdy dung
vdt liéu véch, tran, nén ... san, tran, vach turong.
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Bdng 2-5

Thanh phcfn nhiét btec xq cua cdc nguc‘;n nhiét toa

1

2 i a Bire xa, | Doi luru,

Ngudn nhiét téa % o,
Birc xa mit tr&i qua kinh khdng man che 100 0
Birc xa mit troi qua kinh ¢d man che 58 42
Anh sang dén dng 50 50
Anh sang dén day t6¢ 80 20
Nhiét toa tir ngudi 40 60
Méy mdc, dung cu (phu thude bé mit, nhiét do bé
mét cang lém, thanh phan birc xa cang nhiéu) 20 = 80 80 = 20

Bang 2-6 gidi thidu hé sb tac dung tirc thdi n, cua blic xa mait tréi ¢6 man
che bén trong khi hé théng diéu hoa nhiét d6 hoat ddng 24/24h va coi nhiét d6

khdng khi trong phong khong déi.

 Bang 2-7 gi6i thiéu hé s6 tic dung tirc thoi n, ciia birc xa qua kinh trdn
(khéng man che) hodc khéng c6 béng rdm bén ngoai, khi hé théng diéu hoa
hoat dong 24/24h, nhiét ¢ khong khi trong phong khéng ddi.
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Bang 2-8 gidi thiéu hé sé tac dung tire thdi n, cua buc xa anh-sang dén va
ngudi vai nhiét do trong nha khong ddi. Trong trudng hop ngudi qua dong va
day d#ic nhu rap hat, rap chiéu bong, vii trudng thi lé‘ty n, = 1 vi lic nay buc xa
nhi¢t tr nguoi tdi vach tudmg bi gidm di rat nhiéu. Bang 2-8 cling dugc dung
cho may moc thiét bi hoat déng theo chu ky véi bé mat néng & bén ngoai.

Trong cic bang tir 2-6 dén 2-8. n, = fg,) trong d6 g, 14 mat do (khéi luong
ri¢ng) dién tich trung binh, kg;’mz, cta toan bd két cAu bao che véach, trin, san.
(Gid tri g, x4c dinh nhu sau:

B G'r + 0’5 'G”
F.

(3’ - khoi lugng tudng ¢d mit tiep xic vaoi bire xa mit trdd va cua san nim
trén mat dat, kg;

g, (2-12)

G” - khéi lugng ciia tudng cb mit ngoai khong tiép xtic vdi birc xa mat troi
va cua san khoéng nam trén mat dat, kg;
F, - dién tich san, m'.
Bang 2-8
Hé 56 tée dung twc thoi n, cua nhiét anh sdng va nhiét hién ctia con nguoi
(nhiét d¢ khéng khi trong phong khong doi, thoi gian sir dung dnh sing dén
10 gio, néy anh sang den dung 24 gio nhu hé thong diéu hoa thi hé so n, = 1)

| May| g, Sé gidy sau Kkhi bt deén
hoat {kg/m?
dong| san | O | 1| 2|3 | 4|56 | 7|89 10 1

>700(0,3710,6710,71|0,74|0,76(0,79/0,81 0,83 |0,8410,8610,87|0,29
500 10,21/0,67|0,72|0,7610,79/0,81|0,8310,85|0,87(0,880,90!0,30
150 10,25(0,74(0,8310,8810,9110,94,0,9610,96 0,98 0,98 |0,9910,26

24 12 113 | 147151617 (18 | 19|20 | 21 | 22 | 23
gy

=70010,26/0,23/0,20(0,19|0,17|0,15/0,14(0,12]0,11;0,10}0,09{0,08
500 10,2610.2210,19/0,16|0,15|0,13|0,12|0,10|0,09[0,08]0,07|0,06
150 10.17]0.12|0,08|0,05|0,04(0,03|0,02/0,01|0,01]0,01| 0 | ©
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Vidy 2-1

Xac dinh lwong nhiét birc xa mat tréi 16n nhat ¢ kha nang xam nhép vao
khong gian diéu hda qua mét cira sé bang kinh tai Ha Noi, cira s& quay vé
huong Dong thang 6, khung kim loai, nhiét dé dong suong trung binh (i, =
27°C), kinh ¢o ban, dién tich cira s6 ké ca khung la 4m?,

Giai

Ha Ndi ndm & ban cau Bac, vi d6 20.

Tra bang 4.2 duoc Ry = 505 W/m? vao 1ac nao do va mot ngay nao do
thang 6.

Tra bang 4.1 ta dugce Ry = 505 W/m* vao luc 8 gid sang vao mot ngay
ndo do cua thang 6. Ta thay khi tra bang 4.2 ta phai tu hiéu 1a cira s6 hudng
Pong co Riyma vao lac 8 dén 9 gi0 sdng, hudng Tay khoang 4 dén 5 g1 chiédu.
Do ¢6 cac chénh 1éch so véi gid tri mbc nén can ¢6 cac hidu chinh nhu sau:

t,— 20 27-20

ca=1-0]13. =1-013.—5—=0509

Do ¢6 nhiét d6 dong suong 1on nén g, gidm:

Hiéu chinh vé& d6 cao: Ha Nbi cao hon muc nude bién 13m nhimg gia thiét
14 can phong nay ndm & tang 36 nén cao hon muc nude bién khoang 100m, ta
c6 hé sb hiéu chinh nhu sau:

=1+ 0,023.i~ =1+ 0,023.}—92 =1,0023
1000 1000
Khi xét birc xa [on nhét ¢6 nghia [a troi khdng cé may €4, = 1.
Khung bfmg kim loai nén g, = 1,17.
Do la kinh co ban nén g, = 1.
Vi khong ¢6 man che nén g, = 1.
Viy ta ¢
Q' =4.505.1,0023.0,909.1.1,17.1.1 = 2153 W
~Gia st hé thong dieu hoa hoat dong 24/24h, g, = 700kg/m’, tim dugc n, 16n
nhit vao lac 8 gio sang la:
n, = 0,62
Tai lanh 1én nhit roi vao 8gio sang sé 1a: _
Q= 0,62.Q°;, = 1335 W,
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Vidu 2-2

Céac diéu kién gidng nhu vi du 2-1 nhung & day khong dung kinh co ban
mz‘i’ dung kinh 6mm cé man chén‘ mau trung binh. Xac dinh nhiét buc xa lon
nhét xdm nhép vao phong.

Giai

V61 kinh khac co ban, c6 man che, x4c dinh Q°;, theo biéu thirc (2-8):

Q' = FRyCoBmmEin e , W

vOi:

Ry = [0,40y + (0t + Tm + prPm T 0,400,000) [RN

R 505 oopwy
0,88 0,88

Tra bang 2-3 vdi kinh trong day 6mm duoe: o, = 0,15; p, = 0,08; 7, = 0,77
vi hé s6 kinh g, = 0.94:

Tra bang 2-4 cho man che mau trung binh ta ¢co: o, = 0,58; py, = 0,39; hé
s0 xuyén qua T, = 0,03 va hé s6 mit trdi g, = 0,62,

Ry =

Thay vao ta duge:

Ry = [0.4.0,15 + 0,77.(0,58 + 0,03 + 0,08.0,39 + 0,4.0,15.0,58)].574

Ry = 333W/m?.

Viay:

Q) =4.333.1,0023.0,909.1.1,17.1.1 = 1420 W

Vain = 0,62 co:

Qi = 0,62.1432 = 906 W

Vidy 2-3

Cac diéu kién gidng nhu vi du 2-1, cho biét phong nidm trong mét toa nha
van phong 16m, vi tri phong & tang 2, dién tich san 64m?’ = 8m x 8 m, cao 3m,
vt lidu tudng ¢o khoi luong 360kg/m’, tran va san ¢6 khdi lugng 410 kg/m*®.

Giai

Q' = 2153 W da tim dugc & vi du 2-1.

Gia tri hé s6 gia tri tire thoi cha bire xa n, qua kinh khi khéng c6 man che
tra thco bang 2-7.

59



Xic dinh g, theo biéu thiec:
G +05.G"

F.
Dién tich san F, = 8.8 = 64m°.

g.

Khéi lugng tudmg ¢é cira s6 tiép stc vai bire xa mat troi:

G’ =360.(8.3-4)=7200kg

Khdi lugng tudmg khéng tiép xdc véi bic xa mit tri va cia san khong
ndm trén mét dat (& day bao gom ca san va trin vi trén tran ¢ tang 3):

G” =360.(3.3.8) + 410(2.8.8) = 78400 kg

_ 7200+ 78400
- 64

Tra biang 2-7 véi g, =630kg/m’san, cira 56 quay hudng Pong duoc n, 16m
nhat vao Iuc 9 dén 10gi¢r sdng 1a n, = 0,46. Vay:

Q= 0,46.2153 = 990W.

Vidu 2-4

Cac diéu kién gic’"mg nhu vi du 2-1, 2-2, 2-3, cho biét nhiét hién téa do dén
éng va nhigt hi¢n toa nr nguoi 14 960 + 560 = 1520W. Xac dinh nhiét hién thuc
t€ cha ngudi va dén toi nang sudt lanh, gia sir dén va ngudi hoat ddng lién tuc
tir 8 dén 16h.

Giai

Vi s6 gity hoat dong 14 8 gioy (tir 8h sang dén 16h chidu) va g, = 613 kg/m?
san, tra bang 2-8 dugc: n, = 0,87, vy nhiét hién thuc té dé tinh tai lanh cho hé
théng DHKK la:

Qo =0.87.1520 = 1322 W.

g =630kg/m’

2. Nhiét hién treryén qua mai biing birc xa va do At: Q.

Mai bling cuia phong diéu hoa ¢6 ba dang;

Phong diéu hoa ndm gifra céc ting trong 1 toa nha diéu hoa, nghia 12 bén
trén cling 1a phong diéu hoa, khi do At =0 va Q,, = 0.

Phia trén phong diéu hoda dang tinh todn 13 phong khong didu hoa, khi d6
ldy k & bang 2-15 va At = 0,5(ty — ty), tinh nhu muc 4.
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Tru(mg hop trdn mai cé birc xa mit trod, ddi véi toa nhd nhiéu tang, day la
mai bang ting thugng thi lugng nhiét truyén vao phong gdm 2 thanh phan, do
anh hudng cua bic xa mat trdi va do chénh 1éch nhiét d¢ gitta khéng khi trong
nha va ngoai tréi. Dudi déy ta khao sat truong hop (c).

Dudi tac dung cua mat trdi, mai dan din néng 1én do hép thu nhiét. Mot
phan luong nhidt hép thy téa ngay vao khong khi ngoai troi bang ddi luu va
bic xa. M4t phan truyén qua két cdu méi vao trong phong didu hoa va toa vao
l6p khong khi trong phong ciing bang déi luru va din nhiét.

Tuy theo vat liéu cling nhu d6 day cia két cdu mai ma cuong d¢ dong
nhiét téa vao phong 1dn hay nhg, c¢é do tré nhidu hay it.

Vige xéc dinh chinh xé4c lugng nhiét nay cling nhu viée xac dinh dé tré,
cudmg do, thoi diém dat cuc dai 1a kha phic tap. Trong k¥ thuat diéu hoa
khong khi ngudi ta tinh toan gan ding theo bidu thire quen thude:

Q =k.F.Aty (2-13)

Nhung v6i hiéu nhiét do tuong duong Aty

Q - 1a dong nhiét di vao khéng gian cin diéu hoa do sy tich nhiét cta cac két
cAu m4i va do do chénh 1éch nhiét d6 cha khong khi gifra bén ngoai va bén trong.

k - hé sb truyén nhiét qua mai, phu thudc vao két cdu va vat liéu lam mai,
tra bang 2-9 theo hinh 2- 4 13 k&t chu cia trdn mai bing. Lop khéng khi dém
day it nhét 100mm, 11¢ sb truycn nhiét qua mai c¢6 gid trji riéng cho mua hé va

mua dong. Mua hé nhiét truyén t ngoai vao trong nha va mua déng tir trong
nha ra ngoai.

g Ry —ty = (F.&-‘ _ r.‘,.) T g-Ru
oy (o 4Y
Nhu véy hiéu nhiét d6 trong duong bao gdm hai thanh phin: (ty — ty) 1a d6
chénh nhiét d¢ gitta khéng khi ngoai va trong nha va s Ry/ow 12 phén hiéu
chinh do burc xa mét trai te dung 1€n mai, trong dé:

Aty =tye —t =ty —

(2-14)

Ry =R 2-15)

€, ~ 12 h¢ 50 hép thu birc xa mit troi ciia mét sé dang bé mat méi gidi thidu
trong bang 4.10.

Ry — nhiét birc xa mét trdi qua kinh (theo phuong nim ngang cua mai) vao
phong, tra bang 2-1, 2-2.
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e xa mat troi

Bitum

| o
Hinh 2, DRI e Clch nhiE

1 Via

Trin mii bing  {~7e 7o 7B 78 A s tong

Khéng khi

=—Trén gia

Bang 2-9

Heé s6 truyén nhiét ctia tran mai bing (tvan tang thuong) k, Wim®. <C

Trin gia bing g day Tran gia
12mm b%lng
Aoz o A ol Cé lop cach
Mo ta tran mai bin A
®  [KhOM®  nigtbong | thach |Bong
(hinh 4.4) ¢6 1op . ?

) khoang cao | thuy
cach 5 5 12mm | tinh
nhigt | 98y | day

50mm | 100mm

Tran bé tong day 100 16p vira | ne | 1,72 | 0,546 | 0,324 | 1,77 | 1,55
X1 mang cat day 25mm trén
c6 16p bitum, 31?kg/mz dong | 1,97 | 0,566 | 0,333 2,03 .1.’?5
Tran bé tong day 150 16p vira | he | 1,62 | 0,536 | 0321 | 1,67 | 147
xi méng cat dady 25mm trén
¢6 16p bitum, 437kg/m? déng | 1,85 | 0,558 | 0,329 1,9 | 1,65
Tran bé tong day 300 1op via | he | 139 | 0,508 | 0,311 | 1,42 | 1,28
Xi mang cat day 25mm trén '
c6 16p Eitum, ?97kg/m2 déng | 1,55 | 0,527 | 0,318 1,59 | 141

he | 2,56 | 0,62 | 0,367 | 2,67 | 2,20

Lty C / 2 ) s s 1 :

Mai ton, 9,4 ke/m dong | 2,06 | 0,58 | 0,356 | 2,32 | 1.89
Mai gb diy 22mm, ¢6 lop he | 2,02 | 0,528 | 0,353 | 2,08 | 1,78
bitum 12mm, 62 kg/m” dong | 1,75 | 0,553 | 0,345 | 1,81 | 1,58

Ghi chi:* 1dp khong khi ddy it nhit 100mm.
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3. Nhiét hién truyén qua vach Q,,

Nhiét truyén qua vach Qs cling bao gém 2 thanh phén:

Do chénh Iénh nhiét ¢ gitta ngoai troi va trong nha At = ty —ty.

Do blre xa mit tréi vao wong, vi du tudmg hudng dong, tdy, ... tuy nhién
phéan nhiét nay dugc coi bing khong khi tinh toan.

O day tam dinh nghia dé tinh toam: vach la toan bd bao che gbém tudng. cua
ra vao, cira so ... Tudmg 1a bao che x4y bang gach, vira, xi mang, bé téng ning.

Vach bao che xung quanh ciing ¢6 nhiéu dang: tudng, cira ra vio va cta
s, cn thiét phai tinh ¢ho timg loai riéng biét.

Bang 2-10

HEé s6 hdp thu bike xa mdt troi (&) ctia cdc bé mdt két cau bao che

STT Vit lidu Hé sb g,
() (2) (3)
Mat mai
1 Fibrd ximang, méi, mau tring 0,42
2 Fibrd ximéng, sau 12 thang sir dung 0,61
3 Fibrd ximing, sau 6 ndm sit dung 0,71
4 TAm ¢p gon song bing béng khoang 0,61
5 Gidy dau lop nha dé tho 0,91
6 1'6n mau sang 0,8
7 Tén mau den 0,86
8 Ngo6t mau do hay niu 0,65+0,72
9 Ngdi mdi do troi 0,6
10 Ngdi ximang mau xam 0,65
11 Thép dénh béng hay ma mau tring 0.45
12 Thép danh bong hay ma mau xanh 0,76
13 Ton trang kém, mai 0,64
14 Tén trang k&m, bi bui ban 0,90
15 Nhom khéng danh bong 0,52
16 Nhdém danh bdéng 0,26
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Mat quét son
17 Son mau d6 sang(mau héng) 0,52
18 Son mau xanh da troi (.64
19 Son mau tim 0,83
20 Son mau vang 0,44
21 Son mau 4o 0,63
Mt tuomg
22 D4 granit mai nhin mau dd, xam nhat 0,55
23 Pé granit mai nhan danh béng, mau xam ! 0.60
24 Pa cam thach nai nhin mau trz:mg i 0,30
25 Gach trang men mau tring 0,26
26 Gach trang men mau nau sang 0,55
27 Gach nung mau, do, méi 0,70+0,74
28 Gach nung cé bui ban 0,77
29 Gach gdm, ép mat mau sang 0,45
30 Mt bé tong nhin phing 0,54+0,65
31 Mt trat vira, mau vang, tring 0,42
32 Mt trat vita, mau xi mang nhat 0,47

a. Nhi¢t truvén qua vach: cling duge tinh theo biéu thirc quen thude:
Q22 = 2ZQ = KiFiAt = Qg + Qo + Qo , W
Qs; - nhiét truyén qua tudng, ctra ra vao ( gé, nhdém), cira s6 (kinh) ...;

k; - hé s6 truyén nhiét tuong (mg cla tudng, cira, kinh, W/m?K;
2.

El

F; - dién tich tudng, cira, kinh tuong tng, m

Hé s6 truycjn nhiét qua tuong Oss

Hé sb truyén nhiét k,( W/m®) cta tudng xdc dinh bang biéu thire:
R . @-16)

1__ + z 5’ + 1 .. 1 + z R + __1_

(o4 A ar 7 4Y r

an = 20 W/m’K - hé sb téa nhiét phia ngoai twdng khi tiép xuc truc tiép
voi khdng khi bén ngoai, ax = 10W/m’K khi tudng tiép xtc gign tiép vai
khdng khi bén ngoat:
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oy = 10W/m’K - hé sb tda nhiét phia trong nha;

R; - nhiét try dan nhiét 16p vat liéu thir i eua cdu tric trong, mK/W;

8, - 46 day 1op vat lidu th i cta cdu truc tromg, m;

A - hé sé dan nhict 16p vt lidu thi i cha chu trice trong, W/mK (xem bino
2-11).

b) Nhiét truvén qua cira ra vao

Qe =kJ. AL, W (2-17)

I - di¢n tich ctra, m?;

At - hi¢u nhig¢t d6 trong va ngoai nha ty - ty, K;
k - hé s6 nhiét qua cira, W/m’K.

Bang 2-12 gidi thiu hé sd truyén nhiét qua cira gd.

Bang 2-11

Heé s6 dan nhiét A ciia mét s6 vit liéu xdy dung, W/mK

Mat Hé sé
| STT Vit lidu dé |dan nhigt
kg/m® | W/mK
(1 (2) (3) 4)
[- VAT LIEU AMIANG
1| Tdm va ban ximing amiing 1900 0,35
2 | Tam cach nhiét ximing amiing 500 0.13
G ny e . 300 0,09
3 | Tam cach nhiét ximang amiing
II- B TONG
4 | Bétong ¢t thép 249071 e
5 Bétong da dam 2200 1,28
6 | Bétong gach v 1800 0.87
7 | Bétdng xi' 1500 0,70
oA A1 A . 1000 0,24
8 | Bétdng bot hz}p hoi néng 400 0.15
9 Bf{“:tf}ng bot hap hoi néng 1000 0’23
10 'I‘é}m thach cao Op mat tudmg ' 1000 0’4]
11 | Tam va mieng thach cao nguyén chat !
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12

13
14
15

17
18
19
20
21

22
23
24
25

II1- VAT LIEU DAT VA VAT LIEU NHET DAY
Gach méc

IV - MANG GACH XAY BAC

Gach théng th‘uémg véi vita nang

Gach rdng (y = 1300) xay véi vita nhe (y = 1400)
Gach nhidu 18 x4y véi vita nang

V - VAT LIEU TRAT VA vUA

Vita ximdng va vita trat ximang

Vira tam hop va vira trat tam hop

V1 vita trat mit ngoai

Vira vai trat mét trong

Tém 6p mat bing thach cao

Tam soi gd climg dp mit

V1- VAT LIEU CUON

Gidy cactdng thudmg

Gifly tim dau théng nhua dudng bitum hay hic in |

Tham dung trong nha (thim bong)
Tham béng khoang chit

VIl - VAT LIEU THUY TINH
Kinh ctra sb

Soi thay tinh

Thuy tinh hoi va thay tinh bot
Thuy tinh hei va thuy tinh bot
VIII - VAT LIEU GO

G4 thong va gb ting ngang thé
Mun cua

Go dén

Tdm bing soi gd ép

Tém bing soi gd ép

Tam bing sqi gd €p

Tam gd mém (lie)

1600

1800
1350
1300

1800
1700
1600
1600
1000
700

700
600
150
200

2500
200
500
300

550
250
600
600
250
150
250

0,70

0.81
0,58
0,52

0,93
0,87
0,87
0,70
0,23
0,23

0,17
0,17
0,06
0,07

0,76
0,06
0,16
0,12

0,17
0,09
0,17
0.16
0,076

0,06

0,07
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X - VAT LIEU KHAC
37 |Tém silicat bé mit in hoa va tim ximang silicat in hoa| 600 0,23
38 |Téam silicat bé mat in hoa va tAm ximdang silicat in hoa| 400 0,16
39 |[Téam silicat b& mat in hoa va tAm ximéng silicat inhoa| 250 0,12
Bang 2-12
Hé s6 truyén nhiét qua cira g6, Wim’K
. i k, W/m’K
Chiéu day cira g6, mm
Miia hé Mua dong
20 3,27 3,43
30 2,65 2,75
40 2,23 2,30
50 2,01 2,07
¢) Nhiét truyén qua kinh cira sé
Biéu thirc chung dé tinh van 1a:
Qy =k.F AL, W (2-18)

Trong d6: F - dién tich clra 86, m%; At =ty —t,K ;

»

k- hé sd truyén nhiét qua kinh, W/m’K.

Trong mdt ngdi nha thudng c6 3 loai cira kinh khae nhau.

Ctra kinh théng thuong 13p & cira s6 cé thé ¢6 1 16p, 2 16p hoic 3 16p kinh,
thuomng lap theo phuong thang dimg;

Cira kinh giéng trdi, ndm ngang trén tum, cling ¢6 thé ¢ 1 16p, 2 op;

Kinh x4y trén tuémg bang cac vién gach kinh duc, chi dé iy 4nh séng, c6
kich thuéc tiéu chudn 196 x 196 mm, ddy 40 hoZc 100mm, cé vién 300 x

300mm, day 100mm.

Cac bang 2-13 va 2-14 gidi thi¢u hé s6 truyé“:n nhi¢t cua cac loai kinh do

cho mua h¢ va mua dong.
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Bang 2-13

HE 56 tryén nhiét k, Wim'K cia kinh cira 56 va kink giéng troi

 Khoing | Kinh dt dimg (cirasd) | Kinh nim ngang (giéng trov)
cach gitta| 1 14y, 216p | 316p 116p 2 16p
26p r —
kinh, mm_ He | Dong _H_é__'f)ang He iDong He ‘ Ding | He | Bong |
0 |ssolean | - S| - | a8 ‘ 795 | - 0o
i | ; ‘
s - - [33s50352 231]239] - 2.84 | 398 |
S0 s 0 g g - - |
AR TR TS B 0T S - ?
205100 - - (2890 301 T1I88] 193] - | - |-
: : i N AL S S
Beang 2-11
HE 56 truyén nhict k. Win'K ciia gach kinh twong
i l\lch thuoc gach kmh rgng x khm lwong rleng k, me K ‘
cao x diy, mm dién tich, kg/m* He Péng
196 x 196 x 40 55 3,00 3,13
196 x 196x 100 90 2,89 3,01
I% X 19()9 X 100 co mdn che 90 2 6‘) 2,79
300 x 300 x ]00 90 2 79 2, 90
'%00 x 300 x 100 co man chg, 90 2,57 2,67
4. Nhiét hién truyén qua nén Q,;
Nhiét truyén qua nén clng duge tinh theo biéu thie:
Qs = k.F.At, W (2-19)

F - di¢n tich san, m?;

At = ty — tr, hi¢u nhiét do bén ngoai va bén trong;

k - hé sb truyén nhiét qua san hoic nén, W/m’K, gidi thi¢u trong bang
2-15; k mua he cho nhiét truyén tur ngoai vao va mua ddng ngugc lai tir

trong ra ngoai.
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Bang 2-15

HE so truven nhigt k. Wene K, cria san hay tran

A . i X Dac diém mit trén |
CAu tyo san hojdc trin S . N i
e .., cuasan hodetrin
i | Colat | €6 lot
Chicu Khdn ach idy va
Mb ta day, ' Mia me | &2 g1ay |
! ch Vinyl 3 trai
mm )
mm i tham
| San be tong day 100mm | he | 304 | 307 | 138 |
, €6 16p vita & trén 25tam ) dong 2.4 2.35 1.22
' San be tong day 150mm 175 hé 2,84 278 | 132
i ¢o lop vira ¢ trén 25mm déng | 2,21 217 117
San bé tong diy 300mm 225 o he 208 1 205 | L6
¢O {op vita O trén 25mm o dong 1.8 1,77 1,04
San gd day 22mm 132 he 2,65 2,60 28
khodng trdng 100 mm déng | 2,10 2.06 1,13

O day cling xay ra 3 triedng hgp tuong tu:

San ddt ngay trén mal die 1y k coa san ba téng diy 300mm,

AV SR PO I

San dit trén tang him hodc phong khéng dicu hoa 1dy At = 0.5(ty — 1)
nghia 12 tang ham hodc phong khong didu hoa ¢é nhi¢t do bang nhidt do trung
binh gifta bén ngoai v bén trong;

San gifta 2 phong diéu hoa Q,, = 0.
5. Nhiét hién toéa do dén chiéu sang Qs
C6 hai loai dén dung cho chifu sdng 1a dén day toe va don huynh quang.
D61 vdi den day 1oc:
Q=IN.W {2-20)

Béi vdi dén huynh quang (dén 6ng) phai nhén hé s6 1,25 vdi cong suft ghi
trén dén:
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Q=21,25N, W _ (2-21)
Trong do: N - tdng cong suit ghi trén bong dén.

Néu chua biét tong coéng sut dén c6 thé chon gia tri dinh hudng theo tiéu
chudn 12 10+12 W/m? san.

Nhiét toa do chiét} sing ciing gdm hai thanh phén: bic xa va déi luu. Phin
birc xa cling 'bi két cau bao che hdp thy nén nhiét tac dong 1én tai lanh cling
nho hom tri s6 tinh toan duge:

Q32 = nene.Q, W (2-22)

Q - tong nhiét téa do chiéu sang;

- h¢ s6 tac dung tirc thoi cia dén chiéu sang 14y & bang 2-8;

ny - hé s6 tac dung ddng thoi, chi ding cho cac tda nhd va cong trinh didu
hoa khéng khi lon, cac ebng trinh khdc ny = 1.

Boi voi cdng s& ng=0,7+ 0,85

Nha cao téng, khachsan ny=0,3 + 0,5

Cua hang bach héa ng= 0,9+ 1.

6. Nhiét hién toa do may méc Qa;

Nhiét hién téa do may mdc va dung cu dung dién nhwr TV, radio, may tinh,
méy sy tdc, ban la ... trong gia dinh hodc van phong 1a céc loai khéng dung
dong co dién c6 thé tinh nhu ngudn nhiét téa cia dén chiéu sang:

Q2 =2ZN;, W (2-23)

N; - cdng sudt dién ghi trén dung cu, W.

Nhiét téa do may moc dung dong co dién nhu quat gi6 trong hé théng dng
gid hoﬁc trong cac phén xuong san xuft nhu may dét, may kéo sgi, may in,
may cudn thudc 14, may ché bién che ... s& duogce chia ra 3 thudng hop dé tinh
toan nhu sau:

a) DPdng co dién va may méc déu nim trong phong diéu hoa véi ¢Ong suat
dinh mic N, W va hi€u sudt déng co n ddy tai, nhiét téa ra thi toan bd ning
lugng cung cdp cho dong co déu bién thanh nhiét nén:

N

O,=—, W (2-24)
7

b) Pong co dién nam bén ngodi con may duge déng co din dong nim &
trong phong diéu hoa nén nhiét téa trong phong ding bang cdng suét dinh mirc:
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Q'_‘,g =N , W (2-25)
¢) Ddng co dién ndm bén trong phong didu hoa con may duoc dan déng
nim & ngoai nén nhiét tha trong phong nén phat nhiét trong chi l&:

0.=Y _y=nlTT W (2-26)
17 4
0 trén ta coi ¢ong sudt dinh muc bang cong sut ddy tai nhung trong nhiéu
truomg hop cong suat dinh mire (ghi trén dong co) 1on hon cdng sudt yéu cau.
Khi d6 ¢6 thé xac dinh chinh xac cac luong nhiét nhu sau: i} cong suat do duaoc
trén bang dau dién cta dong coy; 1i) cong sudt do duge trén truc dong co va 1)
chinh 14 hidu cta i va ii.

Hiéu sudt dong co 1 phu thude vao cong sudt dinh mire ddu ra (hay ¢ong
sut ghi trén mae ddng co) dugc gisi thidu trong bang 2-16.
Bang 2-16

Hi¢u sudt dong co' i phy thude vao coéng sudt dinh mize N

Cong sudt dinh
mirc N, kW

Hidusudtm, % | 41 | 49 | 55 | 60 | 64 | 67 | 70 | 72 | 73 | 79

0,04 1 0,0610,09 (0,12 (0,18 (0,25 | 0,37 | 0,55 0,75 | 1.1

Céng sudt dinh
muc N, kW

Hiéusuatm,% | 80 | 82 | 83 | 84 | 85 | 8 | 87 | 88 | 88 | 89

155122 140055775 | 11 | 15 18,5 22 | 30

Cong suat dinh
miurc N, kW

Hiéusudtn,% | 89 [ 90 | 90 | 90 | 90 { 91 [ 91 | 91 | 91 | 92

37 | 45 | 55 | 75 | 90 110 | 132 | 150 | 185 | 250

C4c biéu thie tinh Qq, & trén ta dung cho ddng co hoat dong lién tuc, néu
hoat dong khdng lién tuc thi phai xac dinh thoi gian 1am viée. Dong nhiét toa
c6 thé 13y bing Qs, d4 tinh & trén nhan véi thai gian 1am viée cia dong co va
chia cho tdng thoi gian didu hoa trong ngay.
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7. Nhiét hién va nhiét 4n do nguwoi téa ra Q,
a) Nhiét hi¢n do ngudi tda vao phong chi yéu bang ddi luu va birc Xa,
durge xac dinh theo biéu thic:

Qun ™ nqy Y (2-27)
n - sé ngudi & trong phong diéu hoa. Néu khong biét chinh xac, lay céc gia
tri dinh hudng theo bang 2-17.
dy - nhiCt hi¢n toa ra tir 1 ngudi, Wingudi, 1y dinh huéng theo bang 2-18.

Ngodi tririmg hgp qua dong dac ner vl truong, héi trudng, rap hal. rap
chicu bong, phong thi diu thé thao ... can ké dén sy hip thy cua két cAu bao
che, do do phai tinh thém hé sb tac ddng tire thoi n, tra theo bang 2-8: FI¢ s6 tac
dung ttre théxi ctia nhidt chitu sang va nhi¢t hién cia ngudi.

Bang 2-17
Mar do nguoi dinh hnedng trong phong diéu hoa

| Phong diéu hoa Vanphong | Cirahang | Nhahang | Vi truang

{ Mat do, m*gudi 6 + 20 2 1+1,5 0.5

Nhu vay Qg s& la:

Qum=n.n.qy, W (2-28)
Déi véi nha hang 4n udng, cong thém vio an 10W/ngudi va q, 10W/ngudi
do thire an toa.

DI voi cac nha hang 1o cin thém hé sé tac dung khéng ddng thi n:

nhi cao thng cong s =0,75 = 0.9
nhd cao Léng khach san ng = 0,8+ 0,9
ctra hang bach hoa ng=08+09
Nhu viy:

Q= Ng.neng,, W,
b) Nhiét dn do nguoi 10a Qy,
Nhiét 4n do ngudi téa dugc xéce dinh theo bidu thire:
Qi =n.q,, W (2-29)
n - 6 ngudi trong phong didu hoa;
q. - nhiét an do mot ngurdi toa ra, W/ngudi, xdc dinh theo bang 2-18:



8. Nhiét hién va an do gi6 twoi mang vao Quy va Qun

PhomD didu hoa ludn phai duoc cung cip mot lugng gid troi dé dam bao
du oxy cén thiét cho nguot ¢ trong phong. Do gio tuot ¢6 trang thai ngoai troi
N véi entanpi Ly, nhidt dd ty va am dung dy 16n hon khong khi trong nha do dé
khi dua vao phong, gio tuoi sé& téa ra mot luong nhiét hién Qpy va nhiét dn Q,
(¢ day dung ki hidu khac dé dé phan biét khi tinh toan cac h¢ 56 nhiét hién sau
nay, ki hi¢u chan N dé chi trang thai gio tuoi dua vao co ty. on va dy):

Qv =12nlL{ty—t), W (2-30)
Qun =3.0nl(dy—dy), W (2-31)

dy. dy - m dung, g/'kg:

n- sé ngudi trong phong did¢u hoa;

L. =n.l - lua huong khéng khi, 1/s;

I - lugng khéng khi twoi can cho mét ngudi trong | gidy, U's; lay theo gia
tri dinh hudng bang 2-19 ciia Carrier. Ngoai ra, déi voi ngudi khang hat thude
b= 2.5+ 3.5 I/s va doi ngudi hat thude 1+ 125 19 Us.

Vidu 2-5.

Vin phong diéu hda ¢é 5 ngudi, cho biét tn = 32,8°C; dy = 23 g/kg; dp =
ldg/kg, 11 =25°C. Xac dinh Qpy v Q.
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