DOAS OUTDOOR AIR FOR GUESTROOMS AND CORRIDORS

CENTRAL DEHUMIDIFICATION + REHEAT - URBAN HOTEL, ~150 GUESTROOMS
References: ASHRAE 62.1-2022 - ASHRAE 90.1-2022 - IMC 2021 - IBC (not brand standards)

EXAMPLE DESIGN BASIS

¢ 150 guestrooms: 10 typical floors x 15 rooms, double-

OUTDOOR AIR CALCULATION (ASHRAE 62.1 VRP / IMC 403)

Item Formula / criterion IP Sl
loaded corridor -
. . . Minimum OA per guestroom Vbz = 5 x 2 people + 0.06 x 325ft; Ez=10 29.5 > 30 cfm 14 L/s
o Guestroom = 325 ft* (30 m?) including bath; 2 design
occupants Bathroom exhaust Min. 25 cfm continuous (62.1/ IMC); design 30 cfm 14L/s
o Corridor = 1,100 ft® (100 m?) per floor Design OA per guestroom > Voz and > exhaust (+10 cfm for positive 40 cfm 19L/s
* Hot-humid climate (example ASHRAE 1A): OA design pressure)
0.4 % dehumidification ~ 83 °F DB / 78 °F DP (28 / 25.5 Corridor OA Vbz = 0.06 x 1,100 ft* = 66 cfm; design per 100 cfm/floor 47L/s
°C) floor
« Indoor: 75 °F / 50 % RH (24 °C) - DP 55 °F (13 °C) Branch per floor 15 x 40 + 100 700 cfm 3301L/s
* Rooftop 100 % OA DOAS, 24 h operation; one fan coil Total DOAS airflow 150 x 40 + 10 x 100 7,000 cfm 3,300 L/s
per room (chilled water or VRF) for sensible load only
Total bathroom exhaust 150 x 30 - tower balance OA - EA = +2,500 4,500 cfm 2125L/s
lllustrative values: recalculate with the project climate and cfm
ATCHITEEEIR: Latent absorbed per room 0.68 x 40 x (64 - 54 gr/lb) ~ 270 Btu/h ~80W
Cooling coil 4.5 x 7000 x Ah (no ERV - with 70 % ERV) =58 - 41tons =~ 205 = 145 kW
Reheat 1.08 x 7,000 x (70 = 50 °F) = 151,000 Btu/h = 44 KW
f N { A 7 N\ 4 N { N\ 4 N
1 Outdoor air 2 : Filters 3 - Enthalpy ERV 4 - Cooling coil 5 - Reheat 6 - Supply
83 °F DB - 78 °F DP - 145 MERV 8 min. (621 §5.8); Pre-cools and pre-dries Leaving = 50 °F saturated Hot gas or recovered Dry, neutral air - risers -
ar/lb —> | MERV 11+ where the site - using bathroom exhaust —>| 54 ar/lo —> | heat: 50 - 70 °F (10 » 21 - guestrooms and corridors
(28 °C - 20.7 g/kQ) exceeds PM2.5 (62.1 (=70 %) (10 °C - 7.7 g/kqg) °C); DP stays at 50 °F
§6.1.4)

Guestroom at 75 °F / 50 % RH - DP 55 °F (13 °C), 64 gr/Ib. DOAS air at ~ 50 °F DP absorbs the occupant latent load; the fan coil handles only sensible load and runs with a nearly dry coil.

FIGURE 1- TYPICAL FLOOR DISTRIBUTION (PARTIAL PLAN)

OA branch in the corridor ceiling, @4" takeoff to each guestroom and exhaust risers shared by back-to-back bathrooms
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0 OA riser from the rooftop

DOAS

e OA branch in corridor ceiling

= 700 cfm/floor (IMC 601.2:
corridor is not a plenum)

e Fire/smoke damper at

corridor wall

o Constant airflow regulator 40

cfm (19 L/s), @4" duct

e OA diffuser in entry soffit

GUESTROOM

GUESTROOM

GUESTROOM

FACADE

FIGURE 2 - ENTRY FAN COIL AND OA DUCT

Longitudinal section corridor = entry - guestroom
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DEHUMIDIFICATION AND REHEAT

e Supply DP =5 °F (3 °C) below room DP to absorb

occupant latent load

* Indoor RH < 65 % at design conditions (62.1 §5.10) .

e Reheat to neutral (68-72 °F / 20-22 °C): avoids

overcooling and condensation on diffusers and ducts
« Reheat with hot gas or recovered heat (ASHRAE 901 .

DISTRIBUTION AND BALANCING

¢ OA duct to each room with a constant airflow

regulator: balances 150 rooms without fine tuning

OA diffuser independent of the fan coil

ELEC.RM

ELEVATORS

e Corridor diffuser (100

cfm/floor)

o Fan coil above entry soffit
0 Bathroom exhaust grille 30

cfm

o Shared exhaust riser to roof /

ERV

0 OA branch in corridor ceiling, fed from the DOAS riser

o Fire/smoke damper at the rated corridor wall (IBC 717 / IMC 607)

o Pressure-independent constant airflow regulator 40 cfm (19 L/s);
insulated @4" (100 mm) duct, = 460 fpm

o Dedicated OA diffuser in entry soffit, = 1m (3 ft) from the return:
ventilates even with the fan coil off

e Concealed horizontal fan coil, sensible load only; drain pan and
trapped condensate drain (IMC 307; 62.1 §5.11)

0 Insulated chilled water supply / return

0 Fan coil return grille

0 Fan coil supply grille into the guestroom

Alternative: duct OA into the fan coil return plenum. The FCU fan must then
run continuously, because 62.1 requires ventilation whenever the space is

occupied.

* Room OA > bathroom exhaust - room under positive

pressure

Sealed, insulated OA ducts (IMC 604: 90.186.4.4)

CODE AND LIFE SAFETY

o Corridor may not be used as a supply or return plenum

(IMC 601.2)

o Dampers at rated corridor penetrations (IBC 717 / IMC

607), unless excepted

¢ Intakes =10 ft (3 m) from exhaust outlets and vents
(IMC 401.4; 621 Table 5-1)



